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q The right Honorable 


* and his much honoured Lo, 
T homas Lo. Brudenel, Baron 


of Stanton. MA 19] 
/ pal 


Right honour able and my very good Lo, 


2 Our ſogular knowledge in 

all excellent, and ſolid Lis 

Þ terature,and your ever He 
SP * roicke, end Noble diſpoſition 

to the beſt kinds of Learning, arenot 


tnknowne unto the world, And amongſt 
.- other 


1 


ether ſtudies in your Lo. minoritie at the }- 
Vaiverſitie,youtooke no little affefion, 
to the Mathematicall Arts, as by 
your Lo. owne Manu- ſcripts and ex. 
cellent Bookes in your Lo.great Libra- 
rie 7 have often ſeene; Beſides, not onely 
by mine owne ſundry "conferences with | 
your Lo.but alſo by the relation of others Al 
more mature judgement 1 have bin amply | 
informed in theſe your L:more aged yeares 
not onely of your continued loye totheſe 
Arts,but alſo that your knowledge inthem | 
far exceedes many of the Nobilitie of 
this kingdome. Now my L.when Icau- | 
ſed the JubjeFF of this Fractat tobe made 
for your Lo. laſt Suramer (1 meane 
your Lo. Horizontall Quadrant) 7 
had not then any intention fo fone to 
haye written publikely upon it; But,ha- 
ving then but declared unto your Lo: the 
excellent and ard uſe of the Ins 
{trumenc 


ftrument by the - heads of the pro- 
poſitions then ſlightly compuled , 
(farre exceeding the Inftrumentall 
way in this nature, that eyther Nobili. 
tie,Gentrie, or others are now acquain- 
ted within this kingdome, for a 
recreative Inſtrument, as well 


. for the copious uſe thereof, as its great 
+ facilitie,and expedition in eperation )your. 


Lo. then incouraging me to the publiſh. 
ing of it for a generall end; many 
Moneths after 7 conſidered thereon : 
anddrew it up into a Body and thus ac- 
commodatedit, as } here preſent it now 
unto your Lo.favourable cenſure, and Pa- 
tronage(to be ſheltred under the wings 
of your Lo. clemency againſt all calum- 
niators and malevolents ) as belonging 
eſpecially to your Lo. fith you were the 
ole motive to this worke, and had both 
the ve of the In ſtrumEntbefore it came 

| AR thus 


Quadrant that ever Was made common 
in this kind : accept therefore favourably 
7 beſeechyour Lo. this ſmall mite of my 
labours, as from the bands of one of your 
pooreſt ſervants (yet true affettionate) 
Who ſhall alwayes acknowledge your Lo: 
Nobleneſſe towards bim , and ever 


reſt 


Yaur Lo. 
moſt humbly dervoted 


to Honour and 


ſerve you 


De la maine 


thus to a publicke view, and the firſt 
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'Tothe Reader. 


Sg Efore I ſhew the Projetion, deſcribe 
the particulars, and deliver the uſes 
jj] of this Horizorrall 2 nuagrant, it 
Fes <> will not bee impertinent, for the (2- 
tisfaction of ſome,to give the Reader to under- 
ſand what moved me unto it, how it exceeds 
other Iniiruments, ard whence it might be 
drawne, and projected. 

Now the ingenious aptneſle for Inwertior, and 
accomodating of things ina faire and expedite 
courſe for Mathmaticall Prattices,of that late 

rofeſſor of Afronemy MF. Gunter is not un- 

owne unto many abeut this Kingdeme, 
ſatisfying many of bis friends ( according to his 
free and noble affeQion) by Tray/criprr in that of 
more ſolid matter,but ſuch of vulgar PraRices he 
bath publikely made manifeſt for the uſe of all 
ſuch as affeR thoſe Stwates, I» which worke ma- 
ny yearespaſt Itooke occaſion to conſider the 
Scheme,or Diagrewome of the fourth Projetion in 
his 


4 
To the Reader. 

his Books of the Setor Page the 64.& 65 web ac- 
cording ashe ſaics is after the manner of the old 
Conicaxe brmiſphere( bur being in truth a natural 
Projettion of the viſible Hemiſphere, that is,one 
Moyrtie of the Globe, projefted on a Plaine) 
which Diagram and Projeftion is now chalenged 
by my Reverend good friend Mater Ongbtred, 
and it ſhould ſeeme that CMaFer Gunter had the 
Original of it from his labours, & invention, who 
c2mpoſed and made the ſame ſo,fur more then 
thirty yearcs paſt, as appeares byhis owne Wri- 
tings,& Manuſcripts upon that Proietzon ſhew- 
en me inthe time of the Printing ofthis Tr4c- 
74: upon ny Horizomall © u4drant, \whoſe ex- 
ccllent knowledge in Mathemaiicall, Learning 
may evidently confirme it : which Projetion the 
faid AdaFer Ougihtred gave to-the late Byhopof 
Wincheſter, Doftor Filſen,for more then 20.yeares 
palt, and to ſome others of very goedquality, 

And it may alſo,by a: Letter from that moſt 
famousand admired Geomerter, 'defter Henry 
Brigges unto Mater Oughtred dated from Gre- 
ſham Colkege Tune, the 2. Auno,1618.be collected 
that the ſaid Aſaſter Genter had the firſt overture 
of that fourth Projeion, from the ſaid Maſter 
Ozghtred,in which letter are theſe words: Matter 
Gunter doth here ſend ,you the Prize of an 
Herizoxtall Dial of . his drawing after your 
. Inflrument; And afterwards the : ſaid. Prajec- 
tzon was alſo preſented by after Gunter' to 
many Noble Per{onages, and iii particular to 


Td rhe Reader; 
he Right Honourable the Earle of Bridgewater, 
Jeauſing it to be cut in Brafſe, in ſycha torme ai 
$] have placed at the end ot this Trefa, ſome 
FTluſes of which Dif are extant, viz«the 2. 18.21. 
fand 34.Pro. of the Inde* or Tablefollowing. 
.. Now having conſidered diveric Pocket Inſtrw- 
{abenr4(that many men ace practiſed in)& looked 
pinto ſundry Projeftions, amongit.which that of 
| Gemmaſſiſice (there drawne in the Book of the 
I Seftor) isof admirable uſe, yer making a more 
Fhfcrious quzre,&contemplating more intenſively 
{upon that Diagraw,drawne and ſpecified inthar 
64.and 65.Pagesof the Seffor (aforeſaid) found 
{| it farre to exceede all others in the CMalriplicity, 
[| and excellencie of performance. - | 
11 /fI ſhould adde unto it a Kalender of tid ; 
1þ and an /ndex graduated with an Axis, and Per- 
I} pendicnlars to be erected vpon it at pleaſure ; & 
referring only the Trapezsall forme, it ſhould be 
fitted farre-to cxcecde any. portable /nirament 
' for the Pocket,cver yerproduced ir. reſpe oftke 
general uſes of it:in reſolving ſuch. erdinaryPro- 
poſitions which are prafticed in Aftronom:e, 1 
on the Globe, Spheare, Hemiſpheare, © nadrants 
of all ſorts, Afrolabe of Frijins, Blagraze, and 
others for facility, expedition , or certaintie, 
(like Hagmrndes conſidered) for in theſe 
Inflraments for (everall times, and ſeverall Pro- 
I poſitions , there miuſt be diverſe recifications 
[f of the parts belonging to theſe /nfirumertr, _ 
« that 


To the Reade), 
that diverſly by reaſon of their diverſity:By this 
Horizontall © uadrant,the former rectifications 
are avoided, Contemplation & the eye being on- 
ly the /ndex,the aptneſic,& fineſſe of the parts, 
and lines fo naturally projected, or deſcribed as 
they are upon the phaine of the /[nrumen!(being 
a part of the Horizon the Parallels Meridians, & 
PYerticall (cles thacare contained or may be deſ- 
' cribed in our Latiewdeſuificiemly neceſſary )indu- 
ceth any one in the underſtanding of the uſes of 


it that is but indifferently verſed inchelinaments 


and principles of rhe Globe,whar to ſprake, and 
wharttoanſwere in a Propoſition without farther 
diretion : And having had this Horizoxcall 
Lnagrant for many yeares paſt, as a Pocket In- 
Frament,diverſe about this Kingdome being im- 
portiinate with me for to have it, or to pub- 
liſh the uſe of it, ſecing irs great tacilitie, and 
expedition,in compariſon of ſuch Pocks? Initrg- 
mers as arenow uſed, here,or in forraigne parts: 
I was willing at laſt after I had given order for 
the making of fower of theſc Infiraments in $1/. 
ver for ſeverall Noble Perſonages, to disbur- 
then my ſelfe of Trenſcribing the uſes of the J1- 
ferument,and T ables tor the making of it, to ſatif- 
fie thoſe which were impertunate, and tojet 0- 
thers that are (tudious in Mathematical Praftices 
alſo participate of it. 

Now , what I have delivered ypon the 
accommodating of the ni#rament thus, the 
making thereof, with the uſes that I 
have 
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To the Readey. 
have delivered in . this TraBtar vpou it fol- 
lowing : Iacknowledge duc to none {nftrionr 
aſſiſtant , but to mine owne Indyſtry, ſearch and 
labour, and that 64. 65. and 66. Pages of the 
Booke: ofthe Seftor before ſpecified in which is 
onely ſhewne the 3.3.19.22.24.and 30. Propc- 


ſtions of the Index,or Table following,as nlesof 


the ſaid Projettion. 

Bat have extended them to many more, 
and abundantly , and plentifully ſupplied the 
obſcuritie of that Scheme, or Diagranme there 
drawne (as for a generall good) in theuſe of 
this Horizantal 2 uadren.] deliver therforefirſt 
the making of it, firſt by the SeFor (ſomewhat 
different from that of CAMafter Gamers) ſecondly 
by Geemerrie,and laſtly I ſhew a third way,how 
it may be ProjeRted and made by my Martherra- 
ticall Ring, and by Nambers, which 1 have Cat- 
enlatedand accommodared to that end in T abler, 
for more exaAneſſe, Part of the general 
ſcope,and uſe ofwhich /»ſkraxext I deliuer inthe 
wor Tablfollowing. 


eAnFndex,or T ableof the wfes 
of the Horizontal 
Quadrant. 


Horizon. 
Line of Shadowes. 
Kalender, | 
Viz of thee Jotianen, 
Eclipticke. 
Houre-lincg. 
Index. 


F 1, The Supne,or Starres Altitude 3t 
any time.Pag.5 73. | 
2. Atany Day of the yeare,how farre 
the Sun riſet?, or ſettet from the 
| true Ea/For Weſt. Pag.28, 
3- The Suns Axpath,ang Altitude, 
| at anyhoare, for any day, Pag.62. 
þ 


_— 


. p 


4. T he Mcridian line upon any appea- 


. rance of the Sunne, Pag. 5 5. 


By the Hori- ; 5. The vncertaintic of time,by noting 
202 to ow 


the Shadow of things, Pag, 63- 
6. The Site of 2 Building ,or Coſting 
of a Place.Pag.57, 
| 7. The Variation of the Needle. | 
| Pag.sg9. | 
8. The Declination of a Wall, or 
Plaine,the Supne ſhining thereon * 
Pag.7 1, | . 
9. The 1nclination of a Plaine, and 
CL roplacea Plaine Horizontall,Pag.8g, 
16. At 


xv 


pry A— ———_—_——.. 


The lidex, 
vY { 19. At what hogre in any Day of the yeare 
']- the ſhadow of an Altitude is equall, 
| double,triple,&c.untoit. Pag,z 5. | 
| 11. Inſtantly the houre of the day, the 
Azimuth and Altitude of the Sun,with 
the Meridia line, without obſeryation 
| or fight of the Sun,by knowing the Pro- 
portion berweene the length of a ſhadow 
upon a Horizontall Plaine & that which 
%. FT caſtsthe ſhadow.Pag.67. | 
By t7e tim? J 12, Atanyhoure,an Altitude of the Suns 
ofjhadowes or Aximuth,ywhat Proportion ſhadowes 
ishad. | havetatheir Bodjes.Pag, 3 7 of 
| 1 3, Whether and Altitude be aboye, or be- 
low the lewell of the eye, 8& how much. 
14, T he hight of an Altitude,acceſſible,or 
| in acceſſible. Pxg.100.101, * 


15. The meaſure of any Part of Altitude 


C. not approchable. Pag.102. 
'C 16, The inequality of Time, in equall 
| Months, or equall number of Dayes 


8-44: | 
17.,What number of 4ayes wil make the day 
I  andhourelonger, or ſhorter at any time. 


Pag.43- 
18, The houre of the Sun riſing,ſetting,awith 


_ _ | the length of the day at any rime,P:g.23. 
knowne. 19. What dayes arealike in length, & what 


day the Sun rifing inthe one, ſhall be the 
Sun ſetting in the other,Pag.24. 
| 20, The incqualuy of Time between day 
| { breake,and Sun rifing.Pag.41. 
\-- 21.Ar any day the Suns declization.Pag.24 
2.2,T he Latitude of 2 Place,or hight of iift 
r þ Pole above the HoriFon,Pap.6o. 
By the Pa- 22.At vhat houre in any daygthe Suns F7i- 
rallels t0 muth,and Altitude will be equall, and how 
ſearch out. f qruch the Altitude 8a; i mth wilbe.Pag. 42 
; 24- I he 
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"The Index; - 


4. The. Suns equall motion, right 4/- 


s.. 8 
By the A - { cention,and obltg, Aſcention,Pag.26, 


quator is 
ſeen 


6, 
By the 
Eclipt icke 


togive < 


{ines 30 find | 
4 34. The 


| 
| 
| 
| 


1 


| 


| 


L at any houre,Pag.50. 
$ 


, 


 [-3*+ The houre of the day agreeable toany 
7. 
By the houp | 


| 


7? The Sunnes Place at any time of the 
yeare »Pag.25. 
26,The Degree of the Aquator in the Ho- 


rizon, by ſuppoſing the degree of the 
Ecliptich inthe HorSron,Pag 46. 


1 27. The D:gree of the Eclipticke in the 


Horizon, by ſuppoſing the degree of the 
A quator.in the Horizon.Pag.47. 


| 28. The depree of Medium Cali, or th® 
| degree of the Eclipticke in the Meridian, 
| © by ſuppoſing the degree of the Ecliptiche 
_ mathe Horizon, Vel contra.Pag.47. 


29. The Horoſcope, or the degree aſcendant? 


or deſcendant, and the Nonageſ5ima de- 
gree at any houre.Pag.49. | 
39. What Angle the Eclipticke makes with 
| the Horixon,or the Altitude of the Nona- 
geſremadegree and what AFimuth it is in 


31. The houre of the Day, and Azimuth 
of the Sunne,Pag, 54. 


Altitude,or Arimuth,Pag.3 9. 
33- The Sunnes Difference of 4/cention 
for any day,Pag.23. 


uarter of "the yeare, and day 
of the moneth, houre of the day, Meridi- 
an-line,and Ayimuth of the Sunne, if 
it were forgotten, : Pay. 64. 


35-Ac 


—_ ——— Iu— 


dex adioy- 
ned with 0+ 
ther lines 


you have. 


tilt. 


POPE: The Ihdex. 

" 3 5-At what houre,8 4lritude,the Sug wil be dueEaſ?, 
at any day of the yeare,Pag.27. 

| 36. The Suns Atimuth, & houre wichout obſervation, 


Pag.s 8. | 
37+ I he time of day-breake, or end of T'wi-light, for 


any day in the yeare,Pag. 30. 
38, The hight or Depreſſnof the Sun in the Meridian, 
. for any day in the yeare, here ot for any Latitude, 


| Pag.29. 

 - 39-T he Suns depreſſion & A3imuth,at any houre of the 
Night aſligned,Pag.40. 
40. I he honre of the day to onr Antipodes, by ſuppo- 
fing the ſuns depreſſion under the Horizon, Pag.43. 

41. What houre,& Altitude the ſunne commeth upona 

| declining wall,any day inthe yeare, & how long the 
ſun ſhinerth thereon, Pag. 32. 

42.At what houre and Altitude the Sun mult have, 


_— 


to be ſite or Perpendiculas to a Declination 
Plaine Ba 33: , 
43 The declinatii of a wall,by wo fan beginning 
to ſhine thereon,or going from it,Pag.69, *' 
44-T he houre & Altitude of a fars comingto the Ae- 
ridtan at any N#zht in the yeare afligned,Pag.7 4. 
45-The time of the riſing,/erting, & continuance of a 
| ſtarre above the Horizon,& in what part of the Hemi- 
ſphere they may be ſcene,with the Agimuth and Alti- 
tude thereof at any houre, Pag.78. 
46 In what part of the Horizon a ſfarre riſeth or = 
teth,and at what houre & Altitude it will be due Ea/# 
or Weſf,Pag.30. * 


| | 47. What A473 imuth any ftarre is in, upon any appea« 


rance thereof,with the houre of the - pg 2. 
43.How to meaſure the Quantirie ot an Angle, or to 


finde the diſtance of two Starres,Pag.8 5. 
49. How co meaſure Diſtances, and Bredths, Pag. 
87. 
{ 50. Howto take the Circuit of a Figure,or the ſar- 
'L weighofa Place. Pag. 93: 


—_—_ 


Much 


MU VelrmoreTIwight haye laid open ups 
"onthe uſe of this Jnſtrument,as the mas 
king of Horizontall,dire& declining,cilindrical, 
& ing dyalls,the diſtance ofthe houres ſubs 
ſeiler 8 ſtiles hight Stoflerius Aftrolabe Mater 
Gunters Quadrant,vetth many other Jnſtru-! 
ments,now uſed, but lettheſe beſufficient- 
for the preſent; the ingenious, may caſily* 
adde ynro that which [ have delivered; &. 
therefore ſhew firſt how to project the! 
F nmr; nh then the Deſcription, and laſtly 
ow theſe uſes,are compendioully con... 
trated, and operated. | 


The Tables for making of the Horizpntall Quadrant. 


* The Table. for the deſcribing of 
the Parallels. 

F | 
16217; 
158854 
I52576 
146736 
141292 
1362095 
131445 
12698: 
268171122791 
35562/118848 
54322 115134 
53995 111630 
6188110832) 
50681 105190 
$9493 102226 
58318 99415 
57154] 96748 
56002] 94215 
54861] 91805 
8 8 15 $3732] 89512 
27 45 45/52 $2012 87327 
27 15/51503] 85244 
26 45/50404] 83256 

81358 


26 15 
7 9495 


(49304 
25 45/45234 
77808 
76148 


25 i5/47163 

24 45|/46100 

24 15145046] 74558 

3 45144901] 73033 
T1572 
7017 «| 


— 


K 
TheTable for pating onthe Kalander in the Horizon. 
We M N / | A { & |} < _N 
-L3 41}293 40139 I2 25 Od] 7 Igfii 27129 OO 
14 17139 13139 19 24 371 6 42/12 o5|29 28 
24 05] 6 05 29 F8f39 #3 


i4 $3139 39/39 21 12 42 
'5 29]31 04/39 33 23 34] 5 28113 24/30 24139 29 
23 o2| 4 51 39 53 


:6 o4jz7 31139 38 by 62 l3 59 
16 36 139 42 22 30] 4 14/14 34|31 19 
17 12 39 46 21 Fe] 3 35/15 0O7j31 47 
17 48 39 48 21 26] 2 F815 44i32 11 
18 23 39 50 20 Fj 2 20116 20132 36 
is 57 39 52 20 23] x 4316 56|37 02139 5: 
I9 31 39 52| I9 45] : 06/17 31133 27 
20 04 39 51 Ig 12| o 28|1$ 07133 57 
20 37 39 51 13 39] © 10j18 43134 12 
21 11 39 50 13 v4] © 48|19 17134 36 
21 45 39 46 17 31] 1 25|19 $2134 58 
22 17 39 42 16. 57] 2 04j20 28135 18 
22 49 39 39 16 32] 2 41/21 ©1135 3$ 
23 21 39 35 15 4©} 3 19/21 35135 59 
23 $3 Z1 13j15 O07] 3 56j22 08 3% 17 
14 28 30 : 36 
36 53 


39 29 
© 34 39 21139 48 4 35122 44 
ST 12123 16 
37 11 
37 26 


*4 34 39 13] 30 21 
25 25 39 06/29 54 5 $0j23 50 
25 56 38 58/29 28 6 28|24 22 
26 25 = 47129 00 7 06|124 55137 41 
add. 38 37]28 32 7 44|25 27]37 56 
27 26123 I1 11/23 26/28 04 8 20]25 58138 -gjz8 
38 22j28 15/27 36 8 58]26 29138 23 
9 35|z7 00/38 33 
38 45 
38 56 


nana, 
Fu. 8 E425 


55 22 
37 49]-5 


— | | "= 
36 37 
30 Lg 
35 55 
3s 38 
35 20 
34 $0® 
34 36 
34 14 
33 50 
$3 7 
$3 OJ 
32 38 
3$S> 83 
30 47 
85 I9 
39 53/73 49 
30 26|[13 12 
129 58/12 36 
29 28|11 58 
29 o0O|[11 20 


37 20 
37 O05 
3% 49 
36 32 
36 15 


35 57 
35 39 
Z5 20 
z5 00 
34 39] 
34 20 
34 0c 


33 36 
33 o8 


32 Fl 
Ta" 
32 O02 


31 37 


401078 
393759 


19372 
28087 


-4 
[5 S> 6 ww oy NE + a 


294599 
286356 
27852317 
271061 

263945|* 
257149 
2506F1 
24442 
238472 
222756 
227267 
221991 
216916 
212030 
207231 


14 01 
I3 25 
I2 48 
Iz 13 
1 ; 


28 29 
28 00 
27 29 
27 00 
26 29 
125 50 
25 25 
24 53 
24 21 | 
23 46 | 
&3 33 


” 24 IO 03 
6 57 10 40 


202719 
198396 
194162 
1y0068 
186109 


———— 


[82275 


27 58 
6 20 I1 16128 24j38 34'38 02/27 07 
38 45|37 49/26 38 10 14/27 29, 


IT F3 28 FO 
Iz 29129 17138 55137 3626 o8 10 49}28 og 
25 27 [28 30) 


— 
'I2 O07 209 04 
"> 


23 15142903 
41933 


22 45 
22 


—_— 
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4.8 t6|22/14 45 
127 $7/23[14 15 
27 47(69[14 oo 


15118 


ZI 
21 
29 


I5 
45 
I5 
45 


40911 
39895 
38887 
37836 


65099 


20 
19 
Ig 
i8 


15 
45! 
I5 
45 
5 


36891 
35903 
$4921 


33945 
32975 


68825 


67538 
66292 


63951 
62847 
61784 
60761 


$9775 


17 
17 
16 
16 


Iy 


I5 I5 


45 
x5 
45 
I5 
Iy 45 
I5 


25396 


32010 
31050 
30096 
29147 
238202 
27263 
26327 


58825) 


I78562 
174963 
171472 
168084 


Em 
164994 


161598 


158490 
155467 


152525 


57999 
57026 


56174 


55353 


$4559 
53794 


24932 


53055 
52695 


149660 
146869 
144149 
141496 
138908 


136382 | 


133916 
131506 


I30523 


3 
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\The Table for drawt ng and dividng the Ecliprticke 
Vp. 26794. 


T he T able for dividing 
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| Of che Making of the 
Horizontall Quadrant 


fo 
How to de. 
ſcribe rhe 
Paiallels. 


ded intoſuch parts, or points as are required concerni 
.the Projefion, thus. Conſider what parallels you woul 
deſcribe, and how much they ate diſtant from the Zenith 
in their interſe&ions, in the Aferidian borh towards the 
. '-South ahd Nerth of the Zentth (for every parallell ia an 
oblique Sphearezin his interſeRioh with che Meridian, is 
farther from the Zenith in one part, than in an other) 
Then if the ſemidiameter Z N.be placed overin the figne 
Conipleme of hilfe that diſtance, from the Zenith,the 
_ parallell Sine of the former halfe taken from, the Seffor : 
thall fromFhew the interſeRion inthe Meridian with 
phat patallell, 
r. M. + 


Tropic\e of 33 ) whoſe diftan-- C'S. the South } os 0. 
| ces of inter. | N.the North 195.0, 


paraltes- 


; 


128.30 


| | Lat. of 51. gy. 
| Tropickeof Vp | z0.m;)from 7, } $. the South 95-30- 
C J towards . CN theNonk; | 152.0. 


| _—_ inthe 
k L Meri ian (ac-< $,the South y $36. 


cording tothe N.the North 


V 
The halfe of theſe 


-Soffthe 
were the 


Co — 


2 

_ Nowif the ſemidiameter 2.8. bee placed in the Sine 
C of A.viz. 76.gr. and then the parallell Sine 
of A takenyviz.14gr.t will reach from Z. to 95. the in- 
terſe&ion of the oy of 23 with the South part of 
the Meridias, but if the ſemidiameter Z.$. be placed over 
in the Sine Complement. B.viz.37.gr.z0.m.& then the pa- 
rallell Sine of B.yiz.5 2,gr.30.m.being taken it will reach 
from Z to V.the other interſeftion of the Tropicke of 69 
with the Meridian beloyy the Pole, the Middle berweene 
this V.and 69. will bee at 1. which is the Center of that 
T ropicke : In like manner may be found the interſeQions, 
and Centers of the other parallels with the Meridians,and 
ſo may be deſcribed. 


Secondly ,ſceing the Lat.is 5 1.gr. 30.take the Semidiame- 
F< = ter Z $S,and fit it over in the Size Complement of it, viz. 
houre lines 38.gr.z0. then the parallell fine of yr. gr. 30.m. will 


reac Z. toT.the center of the houre of 6. E P-JF. 
burif the Radius Z S. be fitted over in the Sine Comple- 
ment of halfe 38.gr. 30.viz.70.gr.45.m. and the ell 
fine ot halfe 38. gr. 30.viz. 19.gr. 15.m-.be taken, it will 
reach from Z.to F. the P upon T'. erect a Pepe 
dicular to the line P T.viz.2. T.19. which ſhall ſerve for 
the finding of the Centers of the Aſeridiaus,or houre Cir- 
cles paſſing through the Pole P. now ſecing that T F.is 
the neereſt diſtance in the right line 2.10.unto P.che right 
line P.T.ſhall be Radiws, to a Circle, and the line 2.7.10. 
i ntlang oh, ob age hn Radius of a 
rcle bei owne ent. ,or Arke, 
= 2$67 x emancy accor be the Naturall proje&ion 
congruity of lines,but becauſe in this firſt direRion we 
would apply itſoly to the Sefor : the center of the 
Meridians ot houres may be had by the helpe of the Sineg 
thereon thus. 

Conſider what houre, or Meridian circle from the 
houre of 6.viz. E,P,}. you woulddiſcribe,for then if the 
Radius P,T. be fitted over in the Sine complement of it 
and the parallell Sine of the houre Angle Taken, it will 
ſhew from T', in the line 2.10. the center of that Meri- 
diqn,or houre circle : ſo if the houre cixcle of 5. or 7. were 


to 
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0 3 
to be deſcribed, whoſe houre 


at Þ, the Pole is 
s gr. fit -the Radius or ſemediameter T', P. over 
in the Sine complement of it viz. 7 5.gr. for then the 


inc 
Sine perallell of 15 being taken will reach from T',to 
5. and from T',to 7, the Center of the houre circles of 5 
and 7. If therefore one foote of the Cumpaſſes be placed 
in 5.2nd then extended to P. the Pole, you may deſcribe 
the houxe Circle of 5. and phaced' in 7. you may dravy the 
honre Circle of 7. and ſo may be deſcribed the reſt of the 
Meridians . and houre Circles. % 

Thirdly, to deſcribe the Eclipticke, conſider the diſtan» 


ces betyyecne the Zenith Z.and the Tropicks of Vp. and 69. To 


Vp 7 5-gr-and Z. £3.28.gr.then take the ſernideamerer Z ,S. 
and fie it over in the - Sine of thoſe Arkes, then the par-= 
allell Sizes of the Complements of thofe Arkes will 
ſhew from Z. the diſtanccs of the Centers of theſe Tro- 
picall points, fo the Center of the Soucherne ſemicircle of 
the Eclipticke, will be neare the Pole P,viz.at yp. and 


the Center of the Northerne ſemicircle of the Eclipticke 


ill be below the Pole at £3. T herefore placing one foote 
ot the Cumpaſſes in 23. below the Pole, extending 
the other foote to 93. above the Pole you miy deſcribe the 
ſemicircle E,S.}/. and placing cne foote iri Vp, nEate che 
Pole, you may deſcribe the ſefriicirche,E,Vp,HW. 

Now for the dividing of the Eclipticke 5 this Mr. Gun- 
ter delivers ſo obſtraſly in his 66,page of the Setor. That 
if a man had not more fundamentall Mathematicall Do» 
Arine, then his Booke teacheth, he ſhould never atzaine 
unto it: Conhider therefore'firft,yehat right Angle Triangles 
there are made by this Ectipricke, Equator and Meridians, 
viz, YB X.orY BY: Y KR 92. or  Rt,&c. and 
getthe right aſcention.of theſe Arkes of the Ectipricke hat 
you intend to divide, ſo V\,B. is the right aſcettion of the 
Arkes v5, and Y,X. and Y\, R.is the Right afention of 
Arkes 'Y', It, and Y,zz, from which gr the Tadle 8. 
is calculated according tothe Arkes in the Eclipticke in 
the Table R. Now to finde the Centers of thoſe Me- 
radians which may divide the Eclipricke according tothe 

x B z | Right 


Z 


according tothe former Lat.of FI-gr. 30, whieh will be Z, {cribe and 


divide the 
Eclipticke 


Right aſcenſion here calculated 'anſiverable to JR |S: 

the Arkes of the Ectipticke from Y* or Sir” 5 FT, 
nothing differeth from the inſtru&ion of the |; 5 9.11 
deſcribing of the houre Circles, in the ſecond |; of12 8 
dereRion : for if I would interſe& the Eclep- |,0| 18,27 

ricke in the beginning of &.X.M.or m1. the |; 23.09 

diſtance of either of thoſe ſfinges from 
or 21 is-30.gr.againſt which in the Table,s.1s 
27-2r.54.m. Now if the ſemidiamuter P T,be 
fitted over in the fine Complement of this 27- 
gr. 54-m.v1z.6 8.or.6.m.2nd then the parallel! 
fine of 27.gr. 5 4.m.being taken it wil reach fr6 55[52.38 
T.to 30.1n the line 2. T.1o. if thcrefore one |65 
foote of the Compaſſes bee placed in 30. to- 65 63.03 
wards 19. and the other foote extendedto P. |,0[68,21 
you may interſe& the Eclipticke in 5. and X. '75 
and then the Compaſſes placed in the other |$5 
39.you may interſe& the other part of the E-[g, | 
clipticke in np and M. and ſo may you divide [-I- 90,00 

the reſt of the Ecliptiche. | FOO 
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Of the - making of the 
Horizontall Quadrant 


; Geometrically, 


P/r/ffhving diſcribed 2 Czrrle at pleaſure as before,F.s. 
W.N. dravwy a line to paſſe by the center as 8,N. and 
crofle it at right Angles ,with the line-E.3F/.in Z. then let 
the /emcircles W SE and} N E. bee divided from JW. 
each of taem 1nto 180.9r.ox rather upon E. wee may diſ- 
cribe a Quadrant at pleaſure,as C D. and augmenting tt . 
unto &, divide the Ouadrant D C. from D. into the uſuall 
diviſions of a @uadram, and ſo from D. unto inſert or 
procra:t the ſame divifions, then having conGgered as be- 


fore 


— 
.@ 42 


Uh 


— 


F fore the Latitude of the placegand diſtance of the "parallels 


| Z. the Zenith,towards $.the South,and alſo towards 
N.the North, in the Meridian as in the former Table 
there is ſpecified. Account the diſtance of the parallels 
from the Zenith towards S. the South, in the ſemicircle 


 W SE. burtthoſe towards N the North,in the ſemicircle 


W N E.from W.ſo ſuppoſing the Latitude as before to bee 
51.9r.30.m. the diſtance berweene the Zenith 8 the Tro- 


5 1. 


= of - 6g.rowards the South, is 28:gr. which account The0- 
om 


I. to F." but rather halfe of it from D. to F. then 
conſider the diſtance beryeene the Zenith and the other 
part beyond the Pole, viz.105. gr. number this from 777. 
to G.but tather halfe uf it from D.to G. and laying a rw- 
ler upon E.F.and E.G. the Meridian 4 B. may be unter- 
ſeRed in 6g. and . the middle, berweene which will be 


+ at 1.the Center of the Tropicke: in like manner the di- 


ſtance of the Xquator from rhe Zenith rowards the 


* Southis 51.gr 30. reckon it from JF. to H. or halfe of ir 


+ from D.to H. but the diſtance of the Aquater from the 
”. Zenith towards the North beyond the Pole is 128. gr 


20.m. which I account from J//.to 7.or halfe of it from 

to 7, then laying a ruler upon E.H. and E.1. the Meridian 
A B.may be interſeRed in © 2nd T. the halfe diſtance be- 
tweene © and T.will be at 2.the Center of the Aquater: 
In like manner may the Meridian 4 B. bee divided intq 
any of the reſt of the divifions,3nd the parallels alſo dif- 


| cribed:But if a ruler be faſtned to move upon E. then may 


ou ſoftly move the ruler fromD.rowards w.and as itpaſſer 
- the degrees according to the Colume B. of the T ables 
following, beginnig at the bottome, ſo the edge of the 
ruler ſhall ſhew the incerſeRions that the parallels of de- 
clination betweene the T ropickes do make,with the Afc- 
ridian Z. $.then move the Ruler ſoftly along from D. to- 
wards C.as it paſleth by the degrees in theColume G.be- 
ginning at the bottome, ſo the edge of the Ruler ſhall in- 
-- the Meridian 4.B. inthe Centers of thoſe paral- 
lels. | | 
Secoudly,acconnt the Latitude from D to M. and halfe 
the Complement of the Lar. from D to KR. arid laying a 
KEE) Tt Tote” B 3 Fo I” ruler 


=» 


ſcribe 


pax allele. 


2 
To de- 


3» 


and divide 
the Eclip. 


ſcribe che” 


6 


raler ut E >fabit © Ri Meridian, # N. fall in- 
ATT adP. P.tegreſenting the Pale of th 

LT, hentraf howe of then tn. 
neT P yogi , erect 2 by 2. 10. 
ard accordifig t6 the ſemidiameter P T.. defcribe a emieirs 
ded T C. di the zadrants F a and I 6.from T'. each 
of thetn into 90,gr.then lay a ruler upon P. agd the feve+ 
ralf hooee ATE in the ladrants,T &. and T C. inter- 
ſecr the line 4.7. 1618.06 Fn nts, 2:3-4-5-7-$:9. 


TOREIVE po | in T. and exte: | 


Sa plan 'n $andexitaltne P; yo pop may difcribe 


che Re Lt '# tt lang core plan vill dif- 
the koure Circle of 7 and ſo oft if 4 14h» 
le be faſtned to tmove on P.: as it "by the 5 


of che houres in the Quadranes fr T. ſothe edge of the 
Ruler ſhall interſect the line 2,20. in the Centers of thaſe 
houres from T. 

Thirdly to deſcribe the Eclipticke,conſider the Altitude 


To deſcribe of each 'T repicke above the Horizon, according tg the La- 


fitade given,ywhich was 51. gr.z0 
is 15.gr.and that of 6g.is 62.gx.In the ant D CA 
count thoſe degrees from D.viz.D _ D &. lay a ruker 
upon E.and thoſe ſeverall a may the Meridian S. 
N.be interſected in the points Vp. and 69, which ate the 
Cetiters of the ſemicircles ihe Eclipticke, therefore 


placing one foote of the Compaſſes in 69.below thi Pole, 


and extending the Fa yy to 6g. above the Pole, you 
may diſcribe the Northeren ſemicircle E.6g.W. and plas 
cing one foote of the Compaſſes in yp.neere the Pole, Nog 
extending the other foote to'Yp.ncere S. you may deſcribe 
the Southerne ſemicircle E, vp W. thoſe ſemicireles of the 
Eclipticke may bee divided Geometrically, without the 
helpe of the Table of right aſcenſon, but tor more expe 
dition we may uſe them thus. In the Quadrenty T «. and 
T C. acceunt the degrees of the right aſcenſion for ſuch dis 
vitions of the Eclipticke as you intend to haye,ſuppoſe the 
beginning of & X& or MW mz; the diſtances of the beginning 
of any of theſe lgnes, fromithe EquinofTiall poiuts = 
£qus 


p 4 . ” 


yall the gne unto the other. viz. z0.gr whigrfnde in; 
able under R.ſo 'right againſt jt under $.is 27. —_ 
this account from T', towards a. and C:and -Jaying a rules 
upon P.and thoſe degrees intexſect the Tangent Jine 2.30, 
in 30.2nd then placing one foote” of the Compalles in 30. 
towards 10.and extending the other foote to P.you may 
interſect the Feliptiels in the beginning of ..8&(o in 
$1.the points required : In the likemanner you may divide 
the uther part of the Ecliptiche.Sa the Centers of the de- 
grees of the Eclipticke may bee ſooner had, if a ruler beg 
placed upon P.and then to move thereon, Now as it paſ* 
ſeth by the degrees of the Columes 1,0.in tha Tables tol- 
ring from Tin the ſeveral Qyarrente lophe Ruler (hall 
Interſect the line 2.to-in the Centers of thoſe Arkes an- 
ſwerable to the columes K N.the degrees of the Ecliptick- 


-3. By myRing itmay bee 0- 
. therwiſe projeFied : In Which it exceeds 
any Jnftrument whatſoever for facility, 
andexpedition, for where there 1s many 
proportionals required in any ſervice, 
there the uſe of the Ring #s moſt excels 
lenily mahofe Be a being < ate 
clared at once which in ſome ſort 1 have aeli- 
vered in the uſe of my Appendix pox plaine 


Triangles,or it may be drawne from that of 


Propertionating the Port,to the Fort,or the 
Building, tothe Building, Pag- 
the 2.4nd 3. 


Et a Circle bee diſcribed according to any capacity, 2s ConſtnRi, 


betoxe,and crofſed with diametrall Lines at right 


* 


E.Z. 


Ofthe 
ofthe 


calculating of equial 


Numbers, 
w deſcribe 


A 


S , > 
$* +4 x 
* 


Ez #/ and 9 2 N.then take the ſemidiameter E 2. and 
divide it into 10.parts;8ſupdivide each of thoſe parts into 
$0.0r 100.;(according to the capacity of the ſcale)as .4, or 
more accurately according to ihe\{ ame Radius make a dig- 

onall Rale, then conſider the diſtance of the parallels 
| ws the Zenith according to the Latitude yon intend, as 
admit 5 1.gr. 30,m.to be the Latitude as before, Take the 


halfe of thoſe diſtances (according to the firlt directions) 


by which is made the Colume B.which are the halfe di- 
Kances of every degree betweene the T'ropiches and the 
Zenith,theri move the Tangent of 45.gr. unto the parts of 
the Radius or ſemidiameter, viz.10000. in the Circle of 
Numbers,fo right againſt the Tangent of any one of thoſe 
degrees in the Colume B.in the moveable is the Number 
{ parts in the fixed, by which is made the Colume 
C.(or they may be extracted out of the Tabjes of naturall 
T angents.) Further if ve conſider the diſtance betwcene 
the para]. ©2< Zenithand the other interſections of thoſe gaanilcls, 
tols.. with the Meridian beyond tlie Polezand.take hal 

diſtances yvce may mak& the Colume D.then moving the 
moveable ſoftly along,as the Tangent of any degree of the 
Colume D.in the moveable, paſleth by _ of the 


ſcall,viz. 10000.in the fixed (on the Circle of Numbers) 


fo the Tangent of 45.gr.in the moveable,ſhall point out in 
the Circle of Numbers,the diſtance berweene Z. and thoſe 
3 4 beyond the Pole.From theſe directions are calcu- 

ed the Numbers in the Colume E.or they may bee alfo 
taken from the Table of naturall T agents as before : The 
Numbers of the Colume C ani E.ſerve to finde the diſtan- 
ces of the interſections of the- parallels. in the Meridian 


fro Z.& todiſcribe thoſe parallels,note that at the bottome 
of the Columes C.& E.are the Numbers,249 3.% 1303 2. 
take 2493. from the diagonall ow and poherety it from 
Z.towards S.viz.at 23.then take from the {ane fcale alſo, 
1 3032.and protract it from Z. to $.below N, divide the 
fpace betweene 93. and 9. into two equall parts which 
will be at 1.ncere P. fo have you the Center of rhe Tro- 
picke of 23.extend the Compaſſes therefore from 1:to 53, 
then may you deſcribe that Tropicke,viz.d. £5. In like 
| mannesx 
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. Points as the parallels of the declination \ 19 
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manner may you draw the other parallels, but for more 
eaſe ye may take halfe of the differences of the Num- 
bers in the Colum: C and the Colnme E. ant ſo may we 
have rhe Columi F.and then with greater expedition wee 
may protrat the Centers of theſe parallels, from Z. 
for if 5269. which is at the bottome of the Colume F. 


_(& betweerie the former two Numbers)be taken from the 


ſcale,and protracted from 2 .it will reach uuto 1.the Cen- 
2r as before,and ſo any Number in the Coltrhe F. is the 
diſtince of the Centers from 2. of his oppoſite Number 
in the Colume B. or 4. by which Columes C. and F. 
you may deſcribe all the par alles, betweehe the Tropichs 
from degree to degree. 
But for more exacineſſe it were conveni- "RT TT. 


ent to ſhew in what points of the Arke Sf. — 1.36 
E.7.the parallels of declination interſectit, | _ 3.13 
if eruly deſcribed ,and may be found by Page | * | 3. 
5 7.0f the Appendix upon the Reng,where is 6.26 
ſhewne to tinde what Amplitude belongeth - 8.03 


to the Sunnes declinationsfor any Latitude ———— 
by moving the Sine of the Complement of K #6 D 
the Latitude; 'utz. this of London, 38. gr. | 7 | *_ 

39.m.uuto the fine of 90. in the fixed, ſo | $5 FFI 
every degree of declination in the moveable, 
ſhall point our the Amplitude in the fixed by 22 
which is had the Fw wes of the ColumeT. | ** -: [ 


\S 
— 
P 
ay 
we 


the (uns Amplitude —_— tothe decling- | ** 

the Quadrants| *3 
E $S. EN.WS.J#NN..be divided from E & | 7* 
aruler layed upon the Center Z. andto paile '_13 24-3 
by the degrees in the ſeverall Quadrants, | 16 | 26,07 


anſwerable to the degrees of the Colume T, | 17 
the Arhes S7.and(C. hall be noted in ſuch | 18 


thould interſect. 2@ . 
Secondly, move the Tangent of the Lati- ;, 21 |35.09 
tude inthe moveable viz.5 1 gr.z0* m. unto | 22 |27.00 

t he former part of the Radizs or ſcale. viz.) 2 3 
I 0000. in the Circls of Numbersinthe fixed, | 23.30i139.59 
C {ſo 


10 
ſo the T angent of 45.gr. inthe, moyable ſhall point onr 
I won be Circle of Numbers in the fixed, hich ta- 
ken from the ſcale 4.and protracted from Z. to T, it ſhall 
be the Center of the houre of 6, upon T. erect a perpendi- 
cular 2 .T'.10, ſerving forthe Centers of the other houres : 
then movethe Tangent of 45:gr. to the patrs of the ſcale, 
viz.100001n the Circle of Numbers, and tonfider the di- 
ſtance betweene the Zenity and the Pole,viz.$8.gr.z0.m. 
the Tangent of halfe of it inthe movable doth point out 
in the Circle of Numbers 34921.which taken allo fro the 
diagonall-ſcale,andprotracted from Z.will reach to P. the 
Pole, through which all the houres muſt be drawne, and 
the Centers of whuch houres in the line 2.10. from T'. inay 
be had thus: which two numbers 1257 17.8 34921.I place 
over the Columes H.and 7. , 
ofrnecat. According to the diſtance P.T.make a ſcale B.(orrather 
culating of 2 diagonal! ſtale)to containe 10000. parts, then move the 
the dittars Tangent of 45-gr. tothe parts of this ſcale in the Circle of 
ces/of the Numbers, viz.10000. ſaecvery degree in the mouable a- 1, 
—_— mongſt the T angents unto 4 5.gr-doth point out in the Cir- 
cle of Numbers, the diſtances of the Centers of thoſe de- 
grees from T.in the line 2.10, by which.the Colume H. is 
made,then moving the.moveable ſoftly along as the T'an- 
gent of any degree in the movable above 45.gr. paſſeth by 
the parts of the (cale B. viz. 10000. inthe Circle of Num- 
bers, ſo the Tangent of 45.gr.in the moveable, paſſeth by 
the diſtance of the Centers of thoſe degrees from T.in the 
Circle of Numbers inthe fixed, above 10000. by which is 
made up the reſt of the Colume H.viz. .by helpe of which 
Colume H.and 7.the houres may be thus drawne. 
Ofthe de. , Marke, what Numbers are againſt the houres in the 
faribing of Colume H and 7. for if thoſe Numbers be taken fromthe 
the houtes ſcale B.agd protracted from T'. in the line 2.10. they ſhall 
be the Centers of thoſe houres:{ourthe Colume H.againſt 
the houre of 7.0r 5. is 2679, which take from the ſcale B. 
and protract it from T'.to 7. and from T.to 5, in' the line 
2.10.then placing one foote of the Compaſſes in 7.and ex- 
tending the other foote to P, deſcribe the houre of 7. and 
one foote of the Compaſſes at the ſame extent being pla- 
ced 


+ 


| 


| 


UM 


UMI 


| i. ©: 

ced in 5.ſhafl alfo deſcribe the houre of 5. In like manner 
may be I from T .out of the Colume H.Zthe Cen- 
ters of the other houres with their intermediats, and ſoal- 
ſodeſcribed. | 

But here note, thar it were convenient to finde the In, 
terſections of the houre lines (and their intermediate de- 
grees)with the Horiqon as before was:-delivered of the,in- 
terſections ofthe parallels of Dectination with the Hori- 


$0n,and it may be drawne from my Ring thus. Move the 
Tangent of 45:gr. in the Bod B 14] B (4| B 
moveable unto the ſine of | TIC. 15.12 23] 28.29 
the Latitude,viz.51.gr.30. 2.33]13 16.26 24 29.38 
m.in the fixed, then right ;| 3-5c114)17.4o[25| 30. 48 
againſt the Tangent of any | 5.16|15|18.54[26] 31.56 
degree from the houre of 6. | . 6.23 | 15h 7127] 33. 4 
in the fixed, is the Tan- | GM 
gent of the Sogpore of the | ®| 7:39117 P- 34-12 
Er of chore, | 7) 8-35 ga 320 
the intermediate de- ; ; 

grees withithe Horizon in 9pt 1-37 =0 - 2+ 37 —_— 
the moveable : from which |* 7 2+42Þ* 1122-0913 2139.3 
direction is this Table | s L367 FP3 27.18/33 59-41 
drawne, and is onely for | Fe” 


theſe degrees which interſect the Hor iq 0n in the Calender, 
but it might have beene extended further. The 


Of the fin- 
ding the 
interſe&i- 
oh ofthe 
houre with 
the Horj- 
ZON. 


Application of which is thus : Account in the Limbeof_ - 


the 1nſfrumentfro E.(the point of Eaſf,)any degree inthe 
Colume B.and lay a Ruler thereto,and to the Ceyter Z. fo 
the interſection thereof in the Horit 02 ſhall ſhew the in- 
rerſection that the houre Line,or degree oppoſite thereantso 
inthe Colume A.maketh with the Horizon. To ike man- 
ner I might have deliveredthe Tables of the interſection 
of the houre lines with the parallels of dec{ination; which 
would ſerve of great uſe in large 7n/fruments, to deſcribe 
theſe degrees,which are neere the houre of 12. 
Now to deſcribe the Ecliptick,conſider as before the hight 
of the Tropicks above theHort3 on, in the Latitude given, 
viz.51.8r,30.m. ſo yp will be 15.above the Hortzon, and 
93 will be 62.gr. high. ay move the: Tangent of 45: 
2 un 


NY” Y 123 :. 
yntothe parts of rhe ſcale A.in the Circle of Numb: rs ir 
the tixed.vit.16009; fo right againſt the Tangentof 15. 
gr.in the moveable is 267 g.the diſtance of the Center of 
T:de- the Somtherne ſemicircle of the Eclipricke from Z. which 
«£79 os I place in the Colume over M.and againſt yp. then move 
8c iptl T £- moveakle ſoftly along.untill the Tangent of 62 gr.bee YV 
right againſt 10000.in the Circle of Numbers,ſo the Tan- 
gent of 45.gr.in the moveable,ſhal point out 18807,o0n the | 
Circle of Numbers in the fixed: The diſtance of the Cen= |} 
terof the Northerne ſemicircle of rhe Ecliptiche, from: Z. | 
, which Iplacein the Colume over P.againit &. if theſe | 
4 ery) de taken from the ſcale. 4. and protrafted from {| 
' Z.they will teach from Z. to Vp.and from Z.to 5, and(o 
placing one foote of the Compaſſey in Vp.necre the Pole, | 
and extending the other foote to VR. neere $. you may de= | 
ſcribe the Southerne ſemicircle of the Eclipricke E,vp.H-. 
and placing one foote'of the Compaſſes in $5. below the 
Pole,and extending the other foote to 2g.above the Pole : 
you may deſcribe the Northerne part ot the. Ecliptiche E, 
SV. and thoſe ſemicircles of the Eclipticke may be d1- 
vided as followeth, 
Move the Tangent of 45. unto the Size of 66., and 30. 
Howto {oright againſt the Tangent of the degrees of the Sunnes 
ps the Longitude in the Eclipricke in the moveable,are the Tan- 


ts of the degrees of the Sunnes riz1t aſcention in the 
fly Re dares 7-71 boy had by reſolving - - a Triangle, in 
| **.- © whichthere will be ge. ſeverall operations, bur by this 


King they are given at one reRification, and onely by a 
glance of the eye:for propartionals cither in Sines or T an- 
gents are had by the Ring, with the ſame expedition that 
Numbers are had, As by the uſe of the Circles of Sines and 
T angents upon the projection of this Rizg, in diverſe par- 
ticulars is declareg in 'the Appendix upon the ule at the 
Ring ; and fo according to. the former Copſtruttion is 
made the Columes L.1nd O,for 45. being brouzht to 66. 
gr.30.m.as betore,right againſt 10.gr. in the moveable, is 
9-gr-11:;m. inthe fixed ,againſt 20.gr.in the moveable, is 

x ag the fixed, -and fo of the reſt. - Then move 
Kt anger of 45-gr. tothe parts of the ſcale B. viz. 

10000, 


UN 


—_— = 
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19000.-in the Circle of Numbers, fo right againſt the 

Tangent of the Arkes in the Colume L. in the moveable 
are the diſtances of the Centers of thoſe Arks, from T. in 
the Circle of Numbers in the fixed, and ſo is made the 
Colume A.8 if you move the moveable ſoftly along asthe 
Tangent of any degree in the Colume O. paſſeth by 0000 
the parts of the ſcale B.ſothe Tangent of 45-.in the move- 
able, paſleth by the diſtances of the Centers of thoſe de- 
grees from T.in the Circle of Numbers in the fixed, by 
which is made the Colume P. or they may bee had from 
the Table of naturall Tangents. 

Then by the ſcale B.protra& the Numbers,out of the Co- To divide 

lame Af.and P.from T.in the line 2.10. for they ſhall bee *Þ4 Eclip- 
the Centers of thoſe degrees of the Eclipticke, which are A 
oppoſe unto them,viz.in the Columes X, and N. ſoif I 
would interſeR the Eclipticke, in the beginning of F&.X. 
Up.or m-.cach being diſtant from V. 3agr. which 1 ſecke 
in the Colume-&.and finde righr againſt it inthe Colume 
1.5294. which IT take from the (cale B. andprotraR it. 
from T'.to 30.in the line 2.10. Now placing one faote of 
the Compaſſes in 30.next 10.and extending the other foote 
to P.the Ecliptiche may be interſeRed in the points of pF. 
and X.and placed in 30. towards 2.the ſame extent will 
Interle& the Ecliptiche in W.and m. Inlike manner may 
the Centers of the reſt of the degrees of the Eclipticke be 
protracted in the line, 2.10. from T. out of the Columes 
A.and P.and fo all the Eclipticke divided from degree, to 
degree : but this may be otherwiſe done. | 


Beſides that which is delivered touching the drawing of 
the Parallels, Eclipticke,and Houre lines, there remamts 
yet how to put on the Callender$o graduate the /ndex,and 
to race pn, divide the line of Shadowes. 
' "This may be eaſily done from the Table R.Calculated, 
and accommodated to that purpoſe for the yeare 1649,an 
may ſufficiently ſerve for many yeares after, without any 
ſenſible error. | 
Having divided the peat E.N.(as before cop ſfru- 
into the uſuall degrees of a Quacyes') lay a ruler opp flion. 
bans | "C2 the 


= 
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the Center 2. and account the degrees from the point F, 
Howfto'in. in the Qnadrant towards N. and S., out of the Table R. 
ſcribe the according tothe ſeverall Columes ofthe Table Rand In- 
Callender terſe& the Ouadrants, with ſmall ſhort lines, ſo ſhall the 
Arke of the Horizon of the 1nſfrument from E.be divided 
into the uſuall dayes of the Afonth, which is the Callendery 
and the beginning of theſe diviſions, may be at the 10, of 
March,and fo going onto the 1 1.of 1uze,and then againe 
to begin from the 10.0f Mgrch,and go on unto the 10, af 
December, and theſe dayes may bee noted upon the inſide 
of the Horizontall Arke with ſhort lines from E.as before, 
and at every Month may bee placed a repreſentative letter 
for that Month,and every 10.and 5. day of every Month, 
may bee noted with a fmall ſtroke ſomewhat longer then 
the reſt,to helpe the memory the readier to number, In 
like manner may the reſt of the dayes of the Calender be 
interſeed inthe out fide of the Horizontall Arke, to- 
wards the Limbe,beginning at the 1 3. of September, and 
ſo going on tothe 11.0f 7une,then againe from the 13. of 
September,and ye unto the 10, of December, and | 
theſe Mont/7s may bee alſo-noted with fignificant letters, |}, 
| riate to each Month,and each x0. and 15.day of the 
Month,may be alſo denoted as before, with a ſtroke ſome+ 
what longer than the reſt,according to the Scheme againſt 
Page the 1. | 


How to graduate the Index for | 
the Inſlrument. 


Let the 7ndex be equall to the ſemidgameter,Z.E. and 
then may it bee divided out of the Table Q. by the helpe 
of the ſcale .2.beginning at the Center : the 7adex being 
dinided,and placed on . = Center of -the 7nffrument at Z. 
it ſhall heſpe to-put on,and divide the line of ſhadowes. as 
followeth. 

' Laytheedge of the 7ndex to 4. in the Limbe which is 


neere the 10.of December, and move it to any degree in 
wn | the 


* 


UM 


| I5 

the T able $.and acconne the like dezree in the 1ndex; and 
then make a marke upon the plaine of the 7n/frument 
where that degree tonch:th, and fo goe on from point ro 
point,untill the whole line bee deſcribed and divided, ac- 
cording to the Table S$. This line might bee placed be- 
eweene the Calender and the Limbe, or in a Quadrant,&c. 
But I have cauſed it to bee deſcribed as is ſeene upon the 
Scheme againſt Page the 1. for expedition and conveni- 


ency, 0F WS : 


—_— ___c__—_—___ 


Now if any de- fo5 — 
fire co inlarge the | . = ..D 
Inftrument to a \ _—_ 
proportion aflig- 
ned , or to de- 
ſcribe the Trape7i- 
all forme in " i | 
greateſt propor ti- 
on upon 2 plaine 
given: Without cu- 
riofity, it may bee | 
done thus. 

Let A. B.C.D. 
be a laineF divide 
the hagh ” ay 4 
within halfe an 
Inch of the higher 
end, and an Inch 
of the loyer end, 
in to 3.cquall parrs 
whuch ſuppoſe the 
line M,N. then di- 
vide each part into, 
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halfe ſo the line 


M. N. ſhall bee di- | ; 
vided into 6.equall parts,the middle of whichwill bce at 


Z. Then take 4.0f theſe parts for Radixs, and on Z. de- 
ſcribe the obſcure Arke,4. E.B. and upon Z. erect aper- 
pendicular to the line Xf. N. to cut the Arke 4. 


B. in E. now from E. to 4. protract 49. gr. and 
| ; from 
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from E, to B. protract 50. gr. ſa the Angle E. 2.21, 
ſhall be 90.andalſo 4-2.B. ſhall be go.. Now having 
made a {cale of ZE. like to the ſcale 4. according to the 
former directions)then out of the Colume C.and by he'pz 
of the ſaid ſcale A.frum Z.you may protract Z,95.2493, 
Z.2.4823.andZ.\p7673. and fromthe Colume F.y u 
may protract the diltances of the Centers of thoſe intcr- 
ſections from Z.viz.Z.1.5269.2.2.7949.and Z.3.16217, 
and (o placing the Compaile in theſe Centers, you may 
deſcribe the Equator,and both Tropicks. Butif £.M,and 
' Z. N.be divided according to the ſcale A.then from Z.you 
may account the'interſections of the parallels, and diftan- 
ces of the Centers,and ſo deſcribe the parallels with grez- 
ter expedition,and (o ſhalt you have rhe Scheme or Tr4- 
pet tall forme of the /n/frument, B. A.Vy.53. and may bec 
finiſhed according to that againſt Page ine 1, by the T'a- 
_ and dire&ions here calculated, and delivered to thr 
end. 

Now to augment the /nffrument to any proportion aſ- 
figned,as if betweene the T'ropickes were ſuppoſed to bce 
10.tnches, the Radi4s might be found out, or if the Radius 
were 4.foote, (which is according to mine owne 1nſfru- 
ment :)what diſtance might there bee betweene the T r0- 
| : the roportion would be as 516. tg 1000, fo the 

readrh to chi icale,or as 1000.ts 516. (o the (cale ro the 
breadth : therefore by the Ring, bring 516. in the moye- 
able, to 1000:in the fixed, fo right againſt any Radins in 
the fixed, is the diſtance betweene the T ropeches 1n the 
Moveable,or againſt the diſtance aſſigned for the Tro- 
pickes in the Moveable, is the meaſure of the Radius or 
Scale,in the fixed : Sof yp.25.be allotted to be 10. Inches, 
for the diſtance berweene the T ropickes the Scale, or Ra- 
dius,of the 1n/Frument ſhould be 19 2. fere : bur if the 


ſcale or Radius were 4. foote, or 48 .{nches, then the dis 
ſtance berweene the T'ropickes of Vp,and 5.will be ncere 
24 27 inches. Thus for the making of the 1n/frument, 


the deicription of which followerh. 
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The Deſcription of the Hori- 
+ontall Quadrant. 


He forme of this 7nſfrument is like 2 mixt T rapetia,cs 
appeares againſt Page. 1,yhere of two ſides are right, 
and the other tyvo ſides are Circular, which fallcth our to 
eſo from the nature of - the Projeffion, and tharparr 
Which I have thought moſt convenient for uſe,and is fully 
ſufficient for that which I have delivered upon it 3 and 
may be made of any plaine Materiall,but fitteſt in Braf7, 
or Stver: the ſeverall parrs of which 7»/frument are five, 
viz.the Backe,the Facexthe Sights,the index, andthe di- 
Yihons,and lines projeRed on the Face. | 
Firſt,the Backe of the 1nſfrument,is a part of Gemma 
F a ojeRion,whoſle particular deſcription and admi- 
rable oe I intend here hes as God ſhall give life and A- 
bility tomake manifeſt, , 
! Secondly,the face of the 1uſfrument, is that upon which 3» 
/ the /ndexand fights are placed on. | 
Thirdly ,the Sights are the ſmall peeces of Braſſein 54, 
' whichthereis in each alittle hole ro looke through, ot 
| the ſunne beames to paſſe through,and are faſtned upon 
the Face of the /n/frument ; one of which Sights is neere 
the Center of the 7#/frument, and the orher is neerc the 
Circumference thereof. 
Fourtily, the Index, is the movable peece of brafſe, 45 
faſtned art the Center, upon which alſo two other ſights 
may be placed,the edge of this /ndex 1s divided and noted 
thus. 10.20. 30.49.50.60.70.80.90. which arc called the 
degrees of the /ndex,and there is adjoyned unt9 it three 
ſmall plares ro bereQified 25 occafion requires, one of 
_ is called the Ax, andthe ocher ro re perpendiciu 
ars, 
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Fiftly,chelines deſcribed on the Face of the ©u9- 
drant are fixfold. 


The Liabe andits Pargllets. 
The Kalender andits divifions. 
Viz, JThe #quator andits Parallels, 
*AT be Eclipticke and its divifions. 
The Houre lines and their intermediates. 
T he line of Shadowes and its diviſions. 


Firſ#,tie Limbe is the outmoſt Circle, which is divided 
into 140.gr.and noted at eyery 10,degree thus, 10.20.30. 
40-50.60.70.39.90.and each of theſe degrees is divided 
into parts according to the Capacity of a degree in the 
Inſtrument. | 

Secondly, the next parallcll line to the Limbe is the Ho- 
ri7on or Kalender, which is noted with letters thus, 7.4. 
$.0.N.D. 1.F. M.4. M-1. of which 1.in the firſt place 
ſands for /uly, 4.for Auguſt,S*for September,0.for Offo- 
ber. &c.then againe on the inſide, 7. ſtands for /anuary, 
F.for February,&c. each lerter repreſenting its Month, 
and each of thoſe Afonths is divided into dayes by ſmall 
ſhort lines,vphereof the 10.and 15. day of every Month is 
ſignified by Numbers, or elle by a line ſomewhat longer 
then any of the others, to helpe the znemory the readiev to 
Numnter,and for more promptneſſe of finding the day of 
the XMenth,in the Kalender as occaſion requireth, 

Tirdly,The Equater is that line that meetech with the 
tenth of March,and the thirteenth of September in the 
Kalender, and is divided into degrees, and numbred 
thus, 10.20.30.40.50.60.70.80;90. and the parallels to 
the Equator are theſe lines which are on each ſide of it; 

every 5.degree of which being noted thus, 510.15. 20.the 
outmoſt of thoſe Parallels on each fide of the Equator are 
the two T ropiches that which is neareſt the Center, iscal- 
ed theT ropicke of 5, andthat which is fartheſt of, is 
called the T ropicke of yp, thoſe two T ropicks, the Kalen- 
der, and the houre of 12. comprehend the whole Projetti- 

x; and herenote farther char theſe parallels are called 
oo parallels 
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9 
parallels of rhe day of the Moneth,as w. ll as the paraſlels 
of the Sunnes Declination, according as they ſhall be 
vied , and farthcr below the Tropicke of Cancer is 2 

raduation of the common houres of 2 Horitontall 

all ; ſome vſe of whſch is ſhowne,by pro. 36. 

Fourthly.the Eclipticke on the inſtrument is ropggſen- 
red by twoquarters of the Eclipticke whuch crofſeth the 
former parallels, and meeteth with the Equator, inthe 
Hoxiz 0n or Kalender, in the former 10 .of March, and 
I 3.0t September: that Quarter which is towards the Cen- 
ter of the #n/trument, ſerves for the Northerne ſemicircle 
of the Eclipticke, and that which is farther from the Cen- 
ter (erves _ the Southerne ſemicircle of the Eclipticke 3 
& each of theſe ſemicircles is divided into the Signes of the 
Zodiacke, & charaRered accordingly thus,V.S5.1E.9.$, 
MW.-.m.7.W..2X.O0f which the firſt 6.Signes are called 
Northerne ſigues and are inthe Northerne ſemicircle,® the 
other 6.Southerne fignes & are in the Southerne Semicircle. 
And each of thoſe - aa is divided into 30. gr. and if the 
Inſtrument be large,each of theſe degrees may be divided 
into 6.0r dine more, So every diviſion ſhall ac- 
cordingly containe 10. or 5. Minuts, 

Fiftly ,the houre lines are thoſe that croſſe the Aquator 
and his parallels, ardare noted, or numbred in the Tro- 
picke of 5 with numerall CharaFers thus 11. V. VI. 
VII. VIII. IX, X. XI, XI. And are the forenoone 
hourxe notes: thoſe hourelines ſerve alſo for the after- 
noone houres,and are noted hkewiſe with A4rithmeticall 
fieures,for the houres in the afternoone thus, 1.2, 3.4.5. 
6.7.8. each of thoſe houres is divided into 3. parts, each 
part being 20, minuts : and each of thoſe parts is ſubdi- 
vided againe into 5. parts, ſo that each part contairerh 
4.-minmes, and ſo the whole houre is divcded into 15. 
parts. or deprees, each part or degree Eeing 4. minuts 
as afore,and ſo the whole houre ſhall containe 60. minuts 
or parts: and here note that theſe Houre circles with their 
inrermediates are alſo called AMecridians or dcgrees of 
meaſure,and are Numbred by tens in the AX quator, from 
che meeting of the Equator with the Ecliptiche,as before 

7 D 2 thus, 
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thus, 19.20. 30.40.50.60.76.80.90. WW. 
' Sixtly,the line of ſhadowes is that which makes 2 ſphe + 
ricall Equilaterall Triangle upon the plaindof the nffru- 
ment,the bafis of which is the Horiton, or Kalender and 
one of whoſe | Cm of Þ and the 
other Tropiche and parallels, and meeteth 
with - rs hr the 10. of Decemher: both of 
thoſe equall fides are called the line of ſhadowes, and are 
divided alike into 10.ynequall divifions,and each of thoſe 
diviſions againe is divided into 10- other diviſions, and 
againe each of them into other 10. (if the /»/fument be 
large.)The firſt Capirall ro. divifions are noted with 
Arithmeticall figures thus, 1.2.3.4.5.6.7.3.9.10. of which 
T. is at the very meeting of the two lines,not farre from 
the Center, which ſignifieth Equall:the figureof 2-Double: 
the figure of 3. T'riple, the figure of 4. Ouadyuple: the fi- 
gure of 5.@uintuple, & c,T bus for the making,and deſcrip- 
tion of the 1nſfrument, the uſe of it now followeth, 


, 
wi”, }» 
o 


Of the Vſes of che 


H or1zontal[Quadrant, ſpect- 


fied in the Index or Table, 
tormerly dcliveted, 


F which ſome have relationto the obſer- 
vation or a nce of the Sunve, others 
without obſervation,or ſight of the Swe, 

The Vſes of theſe which are knowne without 
ſceing the Sawne, are 30. of the ſaid Index or 
Table,as followeth,viz. the'2. 9.10. 12. 13-14 
I5. I6. 17. IS, 19. 20. 21. 23. 24. 25» 
26. 27+ 2$. 29. 30. 33. 33. 35- 37- 
38. 39+ 40. 41. and 42. of which 13.of them 
will be ſhowne onely by knowing the day of the 
FAonth,viz.the 13, 33- 21. 19. 25- 24+ 35+ 
2« 38. 37+ 20- 41+ and 42*a8 followeth. 
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('x. Theleresf 7 Semen ig; ad | 


ES "bffircace of Aſcemtion. 
| 3+ The Swnnes Declination, 
What alike wh 
« Sip erathotubatite 
the S wmne ſetting in the other. 


|. $- -- was Placeyor degree inthe Eebp- | 


5. The Swinnes right Aſcention, and ob- 
Ko rare | 
7: The boxre,and Altitude f the Sunnes 
7" abuts Eaft or Wat. 
8. T he diff ance of the Sunnes riff or ſet= 
ring, from the Buſt,orwef. © 
The height,or depreſion of the Sunne 5, 
— (wet wh Libitade, 
0 giver od dy raed ed rep 
gt 
IT. The ine nality of time, berwyens gay 
breahe,ana Sunne riſing. - 
12. Tho bouge,and Altitude of the Sanics 
comming upon asy declining wall, | 
| 13," At what bowre;avd Altitude, the Sun © 


have to be or 
1 ny pre wall ag ena 


Acc. 
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Fiſt, 


& 
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| of the Momtbin the Kale 
{ - tobe the former 13. of © 
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|. Firſt, 10 finde the timeof Sunne 9,1, 
| r1fang,or ſetting, and length of the 


day, for eny day of the yeere. 
| Stekethe day of the Month in the Kalender, Conſtru 


and the boxre live that meeteth therewith, &0.1 
F. thewcth-thetime of Sunne rigor [arting. 

; Soifthe day of the Adonth were the 13, of Offo- Exam, 

| ber, the parallell that mecteth therewith is the 

' bowre,viz. 7,of the clocke, at which time the 


'Sunriſcth: the ſame howre is noted alſo with g. 
which is y time of Sw» ſetting Ys this dou- 
bled makes 1o.the length of the day required. 


\Secondly, to finde the-difference Pro.z. 


:of eAſcention, for any day 
, © of the yeere. 


Marks what Meridien meeteth with the day Confiry 
: as ſuppoſe the day #10. 2. 
, which is the ; 


howre line of 7and 5. (as before 


"__w t the 
Numbers of Heridiars tothe re of .fo have 
you 15:gr- or an howre, which is the difference 
of Aſcemtion for the 13. day of Ofbober re- 


Thirdh, 


vs 
Procz T birdly,co finde the Sunne; de- 
. Clination for any day. 


(onſtirn CMarke what parallel of Declination meeteth 

fio.z, with the day of the Month in the Kalender, and 
account how many degrees it is from the Equi- 
noftiall, ſo have yeu the Swnnes Declinationfor 
that day. _. 

Exam. Soif the day were the laſt of Auguſt, rhe pa- 


raſlell chart meereth cherewith is the 5*h.from the * 


Eqnator,and ſornuch is the Swwes declination, that 
day,viz.$-gr.North declination. 


Pi.4- Fourthly, to finde what dayes in 

the yeare are alike in length, and 

What day the Sunne riſing in the one, 
ſhall be the Sunne ſetting in 


the other. 


craffrs- For the fft,note that the dayes betweene the 
Gion.a. 10%.of Detember and the 1 1th, of une, arc 
dayes of Increafe, and the reſt axe dayes of De- 
creaſe. Now zigbt againſt any day of decreale jn 


the Kalexderis the day of increaſe, which dayes. 


 __  areequallone;othe other. Sothe 19. day of 
Exam. May,is againſt the 4. of ul, at which tjme the 
Sarreriſerh and ſetteth alike without ſenſible 

crror 3 


_ _ ah. _ m—_— p —__ 4 4a os F''3 


UM! 


: "IF - 
error,viz. 4. of the clocke, and therefore thoſe 
dayesarc of equall length,and ſo of others. 


. For the ſecond, tofindewhat day 
the ſunne riſang in the one, ſhall be 
the ſunne ſetting in the other, 


«A dmitthe day to be the 18h.of Febywary and 
according tothe firſt pro, finde the time of Sunne Exam. 
riſmg,which is at 40, m. after 6. of the clocke ©92/7%- 
for that day,and the ſetting 20. myafter 5. then ©'*'?" 
marke what day of the CHonth the howre line of 
20 m, after 5.in the forenoone, , meeteth with 
the Kalender, which will bethe 23. of e4ugnf,fo 
the 1 8th, day of Febrwar7 the Sun did fer at the 
ſame houre that it did riſe,the 23.cay of Avguſt. 


Fiftly,to findethe ſunnes place,or Pro.s 
degree, for any tlay of the yeere. 


Note where the parallel of the day of - the 
Afonth croſſeth the Eciipricke, that is the Sarmes © onft dot 
lace-So the former parallell ofthe 1 3*>. of Offe- #10.6. 
er mecterh wich the Eelipricke in the beginning £*7: 

of m, and X, but which of thefe is the Swunres 

place, the quarter of the yeare may eaſily tell you, 

viz. m which is-the Swnnes place or the degree 
1n the Echipricke for that day. . 
_— Sixth, 


*%s bed. Das tobe 
- Ls. % Ll * *Þ ” 
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Pros. Sixtly, to finde the Sunnes right 
aſcention,and oblique aſcention at 
any time. 


Conſtru Conſider what Meridean meetcth with the 
aiw.7 Sunnes place inthe I for the day given, 


and marke the number of Aferidiansin the Equa- 
ter(for the Heridiars arenumbred in the Equator, 
as is ſayd before in the deſcription) fo have you 
theSunnesright 4/cemion: but here note that'the 
degrees in the Eclypricke aremmbred forward 
and backeward in-the Eclipricke unto 360. gr. 
on this Inſtrwment: {0 arc the right Aſcemtions 
of thoſe degrees alſo numbred forward and 
backward in the e/£queter;for the right alcen-. 
tion of any degree inthe Eclipricke,is that degree 
of the «Equator which js oppoſite unto. ir, id the 
ſucceſſion- of the fgnes conſidered )' fo if the Sun 
were in the beginning of m, the right eAcention 
is neere 208. degrees;for the Meridian that pal: 
ſeth by the beginning of m, is accounted in the, 
Equator from y,and is within 6.m, of 28$: gr. 
XN ow the right eAſcention of 55 ,is go.gr.and 
beginning the of :=;, is 189.gr. and fromthe 
beginning of :>;, to the beginning m, is within 
6.m, of 28.gr. as before, all is which put toge- 
ther makes neere 208. gr: the right A/cention 
of the Sun the 131 day of Offober, © 
Ts ; 


To find the Sunnes Oblique 


eA ſcention at any time. 


Noterhat the difference of eAſcention, is the onſftry 
difference alwayes berweene the right A/cention &jo,g, 


of the Swn,andche oblique Aſcentionthereof:thers 
fore the right Aſcention known by the laſt di- 
reAi0,8& the difference of Aſcentionby the ſecond 
dire&tion,the oblique Aſcerron is caſily had, by 
Addition, or ſubſtraRlien thus. If the Swnbe ina 
Sontherne ſigne then the oblique Aſcention, is grea- 
ter then the right eAſcention, by ſo much as the 
difference of Aſcentio® comes to : but if the Su 
be in a Nertherne ſigne, the oblique 4ſcention ts {0 
muchleſſe: which difference of Aſcention as be» 
fore by the 2 Pro:forthe ſaid I3th.of Ofober was 
I5-gr-this ad unto the right Aſcention of the be- 
ginning of m,viz,208.gr.makes 223.gr.the Suns 
oblique Aſcention tor the beginning of m, on the 
I 3h. day of Oftober; but if the Swn had beene in 
the beginning oft, the oblique aſcention would 
have beene onely ncere 13.greviz.12.8r-54-M- 


Seventh(y, to find the ſuns Alt- Prog] 


tude, and houre of the ſuns com- 
ming Eaſt,or IWeſt,any day of the 
eare above the Horizon. 


Here note that this Propofitiow holds in uſe & 
p E 2 one: 


Exams 
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onely for that time of the Swns being in the Nor- 
therne ſignes that is from the rof®.of Aerchto the 
13*, TE eenihancharetns lay the /»dex to the 
Eaft,or /EquineFhall port noted with £.or 40.% 
50. in the Limbs; ſo have you inſtantly at once 
wichout farther rectification both the Altitude 
ard bexye of the Suns comming Eaf? or Weſt, a- 
bove the Herizon for all or any of the dayes a- 
bove ſpecitied:ſo the parallel of any day of the 
Hereth meeting with the edge ' of the Index 
gives the Suns A/titade in the Index, and the 
CHeridian meeting therewith ſhewes the howre. 

So1f it werethe ſecond of 2449, or the 22.0ft 
Icy the parallel belonging tothoſe daies meetes 
with the /n»dev neere about, 23,gr-17. m, and 
there allo meetes with that point,the boure {ne 
of 7,and fF.which ſheweth that when the Sws is 
23-gr.I7-m,high cither upon the ſecond of ay 
or the 22.0f [x/yzthen the Sus willbe due Eaft or 
Weſt,and that will happen to be at 7 of the clocke 
inthe forenoone,and 5. of the clocke in the -af- 
ternoone , } | 


Pro.s. Figbtly, to find the diſtance of the 
—— ſunsrifing, or ſetting, any day of 


the yeare, from the Eaft,orWeſt, 
calledthe ſuns «Amplitude. 


Lay the Index to the day of the 2ſoneth, for the 
ot © ” tlme 
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time given,& thecdge of it inthe Zimbe of the In: 
ramen (hall hew the «Amplitude required. 2 
* Soif the day werethe 1 3th. of Ofober the num- Fx4m- 
ber of degrees from the points of Faf, noted | 
with 40- 50. unto the Indexis 18. gr. 40. m. 
which 1s the S»ns Amplitade for the given day, 
viz.the 13*.day of Ofober. © 


N mthly, to know the ſuns Me- Pro.g 
ridienall eAltitude , or the ſuns 
depreſuon under the Horizon, at 
Miadmght here, or in any Lati- 
tude, for any day in the yeare. 


Lay the Index unto the hoare of 12, and where 
the parallel of the. day of the Idanerh meeteth 
y therewith fhal be the Suns Iſeridionall Altitude. E 
So if it were the 13th.day of Offober as before, ©*4- 
the parallell, for that dayis 11.gr. anda halfe 
' from the Zquatoy Semth: this croſſeth the [ndex 
mn 27.gr. which1s the Sunnes Aferidionall Alts- 
tude thatday. 'Now for the Sunnes depreſſion at 
midnight,here isto be noted, that any degree of 
the Ecliptecke is at any time ſo much below the 
Horizon,as his oppoſite degree in the Eclipricke,is 
above the Horizon at the ſametime. Conferu- 
Therefore where the contrary parallell of the &#1on.1:. 
i Svc Viz 1,grand a balfe North,mecteth with 
| " nn 7 the 


vw 


Conſtru- 
fio.11. 


Pro. 


IO. 


Conſtru- 
fio. IJ. 


Exam. 


i 
the Iwdex in the houre of 12.” that ſhall beethe 
Sunnes Meridiozal! depreſſion at midnight, the 
Aid 12th.day of Offober. 


Tenthly,to finge the time of day- 
breake,and end of twy-lpht, with 
the Poſition of the ſunne under 
the Horizon for any time, 


T hiv propoſition, hath reference to the Sunnes 
depreſſion under the Horizon, for it is ſaid to bee 
day breake or twi-light toend, when the Swx is, 
18. gr. under the Horizon: therefore the Con- 
ſtruction in this will be thus. | 

Account 18.gr.0n the Index then move the /- 
dex untill that degrec meete with the Contraric 
parallel of Dectinatios for the day given, ſothe 
HMeridian or Houre-line that mecteth therewith 
ſhall bee the hoxre of day breake required. 

Se if the day were the Io. of April, the paral- 
lel of Declination for that day is Nprth 11, gr. 
and a halfe which I ſeeke out one the other ſide 
of the «Equator viz. II, gr. and a halfe South 
Declivation,and Marke where the 1 8th. gr. of the 
Index meeteth therewith, for there allo is the 
houre of day breake viz. with in 20- m- of 3. 
in the Morning, and 20. m. paſt g. for the end 
of ewi-light the ſayd 1oth, of eApritl, alſa 
the /ndex in the Horizon at that Inſtant 
8 _ ſhews- 
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 Theweth the poſition of rhe Swn under the Herts 


z08 Viz. neere 48 gr. Io.m. tothe North of the 
Eaft:bur if the day had beene the 13th of gRober 
the houre of Loybreaks had beene 2 minuts before 
5. and light would have cnded 2. m. at- 


fer 7% 


Eleventbly, to finde the inequal- Prox2- 
litre of time, betweene day breake 


and Sun rifmg, for any day of the 


oare aſsign ed, 


By the firſt Conſtruftion, for the dayes given Conflutt. 
finde the time of Sw» 74/ing,and by the former 1, 
13%. Confirution the bowre and time of day 


| break belonging to hoſe dayes: then compare 


the time betweene the Sur riſing and day breake of 
'the one, with that of the other, ſo the difference 
of thoſe two,ſhall bee the difference oftime re- 


quired. Example. 
” Saad | H. M-. H. 2. RAP 
| Saw 1rifonrs 6. "I 2. oo?) the di 

< March the 4 = ri — _ os )Tkhe time Cierenc 
g 4 Sum rr[ing 11 at m_ berweene 15,12.mM, 
£ Decoub the diy breaker at 00 pe Mi Hee, 2-12 -— dif. 
a Sam riſoug 14 at f 4. nn EREIUS nce 
® May ths day breate, at 1 12,37 11/ing 11, 1.34 cm 


So the difference of time betweene daybreake 
.and Sunne riſing the 10" of Dicember is ricerc a 


quayger 


Pro. 
I 


2». 
(Þ 


* Conſtru- 
ion.15. 


Bramp., 


Fr: 4 ane: 
quarter of at) bowre longer then that of the 16h 
of March; but more then. an kowre arid halfe 


longer betwcene day breaks, and Sun rifing the 
xoth of Xfay,thenthe 10> of March. 


T welfely to finde the houre,and 
Altitude of the ſunnes comming 
upon a Declining wall any day of 
the yeare. 

Seein g the declinations of Plaines or Walls,are ac- 
counted from the points of Eaft or eſt inthe 
Herizoes , as the ſunnes Amplitade is the num- 
bering of them therefore ſhall bee alike, in the 


Limbe of the Inflrument . Now admit the Derh- 
nation of a Plaine or Wall,to be 22. gr. the oppe- 


ration would be thus. The I»dex being ſet there- | 


to, yout may inſtantly ſee at what bowre the Sumne 
will come npon the Plaine , for any day in the 
yeare;for where the parallell of the day of the 


Afoneth crofleth the Index amongſt the howre- | 


lies , (which Index repreſents the: Plaive ) that 
isthe hoare of the Sans comming upon the Plaime 
and the degrees in the /udex gives the Swnnes 
Altitude. So if the Sunne were in the Trepicke of 
& the Tropicke meeteth with the Index almoſt 
Within 5 m. of 9in' the Morning, and at that 


ed at ma MEM 


nam #4 _— 


time the S#vve commeth upon the Plaine, and | 


there the Tropicke cuts alſo the Index in 45+ gre 


AO.M, | 
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40.m.whichis the ſuns Altitsd: at that time thar 
y Sw wil glance or begin to ſhine upo the Plaine, 
'* As for the time of the ſwns continuance on the 
Plaine ( as is ſpecified in the [ndex or Table ) ac- 
count the Dec/snation, on the other ſide of the 
Eaſt point,and lay the Index thereto, ſo the edge 
of it in the Tropickeof SD, will point owt at what 
houre the Sz» goes of the Plame viz. at 6.0f the 
clock & 38.m,neere;if the declination were Weſb, 
(as here 1t is ſuppoſed) which added to the time 
of the ſuns coming on the Plazne,makes g.howres 
3 3-m,& ſolong the ſn ſhines on the Plaine. 


Thirteenthly., to finde at what Pro. 


houre,andeA liitude the ſun muſt 
have to be oppoſite,or perpendicu- 
lar to a declming Plame, any day 
in the yeere, E 


Let aPlaine decline from the Eaft point to- E x ample. 
wards the South 2 2.gr.account this inthe Limbe Canjiru- 
from the houre of 12. and lay the Index thereto, Fio.16. 


{o the parallellthat eroſſeth the /ndex,doth ſhew 
the Swwnes Altitade, and the CMeridian meeting 
therewith,gives the howre,at which time the Sx 
will be oppoſite tothe Plaine; ſo have you at one 
inſtant for every day in the yeare, at what Gowre 
and Altitude, the Swnne will bee oppoſite tothe 
Plaine, 
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Thus touching the reſolution of the former 1 3 
ufes of the aforeſaid Table,or 1»dex which had re 
terence ovly to the knowledge of the day of the 
Monh,there are 1 3. other wſes of the foreſaid 7u- 
dex, or Table viz. the 19.12.32. $9:40.23«17. 
16.26.27.28.29-39, Which haveno dependance 
upon the fight of che Su»,of which the 6 firſt are 
reſolued, only by knowing the day-of the Month, 
and the other 7-are as followeth- 


(x. At what bowre the ſhadow of an Miti- 
| tude is equall,donble triple, rc.wnto it. 
2, Alt any boxre and Altitude of the San, 
or Azzmmhb, what proportion ſhaders 
have to their bodies. : 
3+The howre of the day agreeable to any Al- 
| iT he Suns depreſſion and Azimuth at any 
1 < : houre of the night Aſſigned. 


of the Monthto finde 


E | g.The howreof the day 18 our eAntipeder, 
oO by ſwpoſing the Suns Depreſiion wuder the 
'S | a7 $207» 3! ; | 

£ 6, eAt what hotre in any day the Suns 
> | ÞAzimutband Altitudewillbe equall,and 
= how much the aAltitude and Azmmh 
'Þ L will be. 


7 Whey 
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" 7.What number of dayes will maks the day 
an houre longer, or ſhortey at any time, 


 } 87h: snequallitie oftime in equall monerks, 


or equall number of dayer. 
9.Thedegree of the FEquater in the Hori- 
2-91 by ſuppoſing any degree of the Eclig- 


ticke mthe Horizon, 


| 


| 


| 10.7 he degree of the Eclipticks in the Hori= 


<a by ſwppoſing the degree of the Equator 


| 61 the F/orrz.on, 4 


11.7he degree of Medinm C ali, or the de- 
greeof the Eclipticks imbe Meridian, by 
ſwppofing the degree of the Eclipticke tts 

the Hor:z,9m, vel contra. 1 
12.7he Horoſcope, or the degree aſcendant, 
or deſcend'nt, and the Nonageſſime de« 


reeat any howre. 


| 7 $.What A gle the E clipticke makes with 


the Horiz,0u,or the Altitude of the Nona- 
geſſima degree, &- what Azionuth it 5531s 
at any honre. 


Firſt,to finde the Proportion of Pro. 
ſhadowes to their «Altitudes ' 14 


Azif it were recvired the 20 of Aprill,at whar 214197 


at any time. 


houre of the day,and how high the Suu muſt be 0. 
either inthe forereone or 4fternoexe, that the ſha« 


F 2 dow 


> 


doiy ofa war or any Altitude, ſhallbeegualſunts 

bis height dowble,triple,quadruple 2 nin tuple &Cc. 
Eonſtru- ; £41 the Index unto thenumbers in the line of 
fio,17, ſoadewes vitto 1.3.3.4-5-&c.and whereſoever 
any of theſe diviſions in the line of fadowes 
meete with the /»dex amongſt the degrees;there 
it ſheweth what height the Sw» muſt have, to 
make the opadowes equall,dowble,triple &c. to the 
Exam, AltitzdeSo laying the Index upon 1 in theline of 
ſnadowes,it meeteth with 45-gr.in the Index: &ſo 
highthe S=» muſt be to wake the ſhadow of 4 wan 
or any thing equall to his beighr upon an Heri- 
aontall plarmetthen move the Index to and fro,un- 
eill the faid 4.5 gr.inthe Index meete with the pa- 
rallel efthe day Aforth,viz the 20.0f April,lo the 
howre line that meeteth therewith, is the bowre of 
the day that the/h«dowof a May : or other Alti- 
tudes, will be eque# to his heigthor Altitnde,viz 
ncere 10.0f the Clocke inthe forenooxe,or 2.0fthe 


Clocke, in the af eryooye. 
fore-aſter- 
N00ne.n00Nes 
gr. mM. Cho.m. C ho. in. 
%- CDouble. 1) C26.331'8 7. 37 | 4-23 
& 2 | Triple. = 18.264 s 16. 43s, 17 
F? Quadruple. | 5 | 14. 2| 3 6. 16| 5. 44 
a5 | Q'1intuple. | > | Ii.lg 1% E 5. 58] 6. 02 
"Ty Sextuple. SO 9. 271 8 Ve 5» 468 6. 14 
>= Septuple. a 8. 77vu [5.37 6, 23 
= & | Ofuple. = [7. 7\$2}5. 31]6. 29 
3's Adnocupte. þ 6. 2127 ſ. 25 | 6. 35 
4 | Decuple. I | 5: 43} F365 21 | 6. 39 
«+ LV igecupte. S -- 3a $1) 8% 5. 2 q6. 58 


ws Secondly, 
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Secondly, tofinde what proporti- p,s. 

on ſhadowes have to their bodies 15. 
at any houre in the day, 


Azimuth,or Altitude 
of the Sun aſigned. 


If the howre be knowne, or ſuppoſed,move the Conſtrus 
Index until it meete withthe houre in the parallel #:0.:8. 
of the day of the Aſonth, lo the interſection of 
that parallel viith the I=dex is the ſwns Altitude, 
andthe edge of the Þ=dex,in the Limbe,wil ſhew 
the Suns Aziammtb,then move the /adex until the 
degree of Altitude interſ{c the line of ſhadowee,{o 
ſhall you have the proportion of ſhadowes, to 
their bodies required. 

So if on the I 1*h.0f Aprid! at, 7.0fthe Clocks in pom. 
the forencone,(if the San ſhine, )itwere required 
what proportion the ſhadow of a man ſhall beare 
to his height,or the padow of an Altitadetos the 
Altitude, the parallel that bclongeth to the given 
day' is neere 12.gr. Marke where this parallel 
meeteth with the given howre of 7. and bring the 
Index to it; ſo have you the Swns herght ar that 
howre viz 18.gr.26.m, and theedge of the Index 
inthe Limbe of the Inſtrument, ſhall give the 
. Azimuth yiz 4..gr. from the Eeff : then {move 
the Index,uncill the degree of the Suns Altirnds 


" 
viz 18,8r.26.m, mecte with the line of Sadowe? 
which will be in 3,which ſheweth that at 7. of 
the Clock in the forenone the ſaid 1 1th,of April, 
the /hadow of a 14,07. the /badow of an Alte, 
ſhall be Triple to hs berght-the like will be at 5. 
of the Clecke ta the afternoone,for equall dikaiices 
of the Sa» from the Meridian the fame day, with 
out ſenſible error, will give equall »4{1tudes of 
the ſun, and equall «Atzrnds of che [wn doth pro- 
duce equall Aadower upon Herizontall Plaines, 

emPru- Secondly, it the Pofition or Azimmrh of the Sin be 
io. 19. knowne or ſuppoſed, which admit 4 gr. from 
the Eaft rowards the South. 
Lay the /ndex unto it in the Hwwbe,8 marke what 
degrec in the /ndex the parallel meeteth with, 
which is with x 8.gr-26.m, ſo have you the /wvs 
Altitude in the Index:then movethe /ndex uncil v 
degree meete withthe Line of adowes ; ſo have 
you the proportion of /hadowes required at that 
inflant,viz rag as —_— . © 
:%.,. Thirdly, if the Swnsheight beknowne or ſup- 
_ 4p or admit 18.gr-26.m, account ith in 
the /»dex,and meove the [ndex until that degree 
meete with the line of hadowes;l0 where it inter- 
ſeIcth the le of the ſbadower,there you have the 
proportion of fbadawes to their bedzes at thar in- 
fant of time required, which will be eriple as be» 
fore;ſo the 1 oth.of Aprillif the bore be 7.or the 
Altitude 18.9.26.m, or the Azimuth 4.gr. 
fromthe E:ſttowardthe South, the proportion 
of /hadowes totheir bodics will be Triple. 


Third! % 


— _m aa 4... ca  — ÞVu 


” 1; 
Thirdly tofinde the houre of the D;e. 
day agreeable toany 1A ltitude 16: 


or Azimuth, for any day of the 
Jeare Propoſed 6 


Far the firft account the Suns eAltitude inthe c 0n/Fru- 
Indrx,and move it to and tro untill that degree &:.: 3. 
mecte with the parallel ef the day of the Afonth: 

. fothe Aferidian that paſſeth by that point, ſhal 
| bethe houre required. 
- Thus ifthe day were the tenth of March,the Sun þ x am, 
' being that day inthe /£quinettral, & the Altitude 
| ſuppoſed to be 32.gr.z7-mn,this I ſeeke out upon 
the /zdex and move the Index till that degres 
mcere with the «Equator; fo the Meridian or 
howre Cirele that paſſeth thereby is the bore v1z. 
19.0f the Clocke in the forencone or 2. of the 
Clocke in the afternoone,and if you move the Index 
y along as the degrees of the Sans Altitua? 
he /ndex interſe&t the e/Equator ( and ſo of 
any paralle[:)ſo the Meridian that mecretb there» 
with is the bexre of the day agreeable to that 
" eMltitud:. 


For the ſecond,to finde the houre Confirs 
, 4 Flt. "6s 
of the day agreeable ro any 
Azimuth. 


Hs ſuppoſe it were 36. gr.35- m, from the Exam. 
| ſonth, 


' 


JMI 
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South;” Move the Index inthe LIimbe unto this 
\-  Aximwthknownorſuppoſed;lo where the Index 
+ _ crofleth the parallel for the day given, there the * 
>» MMeridian that meeteth therewith, ſhewes the 
hoeure of the day viz 10. of the Clocke in the fores }- 
'#20ne Or 2 1n the «fternooneas before. And if you 
move the [dex ſoftly atong, as the /ndex.paſ- 
(cth by any Azimmth in the Limbe: ſothe edge of 
the [nd:x ſhall interſect the parallel of dec/ination 
for the day of the Afonth,in the howre of the day 
agreeable to that Azimuth: by which propoſition 
and the laſt, G/aſſes may be eaſily placed to burne } 
according tothe Suns Azimuh,or boure aſſigned, | 
| 


hs 4 Fourthly go finde the ſuns depreſs | 
ſton, &* poſition under the ori- | 
&-0n,at any houre of the night,vath | 
the houre of the day to our Antipo- | 
des,by ſuppoſing the ſun any num- 
ber of degrees under the Horizon, | 
Conſtra- Bythe 11th Conſtruction ir is faid that ariy de- | 
108.23. pree of the Eclipticke,isaſmuch belowe the Hors- 
zovat any time, as his oppoſite degree 1s aboye +} - 
the Horizon at the ſame time: therefore if the 


Index be layed to the like parallel,on the contrary | 
ſide of the «/£quator,that mecteth with the given | 


howre 


Þ UMI 
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 Bakwrethe interſeRion in the Index ſhall tſhew you 
| the degree of the Sas depreſ14on under the Hors- 


= # 


20% at that howvre, 


So if at 10.of the Clocks at night the ſaid 13th Exam. 


of Otteber it were required to finde the Suns de> 
preſiion under che Horizen,conſider the declonuti- 
#n,0r the ſans parallel for thatday,which is 11.8: + 
and a halte South, which declinarros I fecke in the 
other (ide of the's£qnaror, and marke where it 
meeteth withthe howre of10.unto which 1 laytl e 
Index,{othe edge thereof in the Limbe ſheweth 
the /uns Azimmth to be nere 42 gr-30.m,trom the 


Senth, and the parall:ls interteciion that mecteth 


with the {ndex, gives the Surs depreſſion, viz, 
neere 43- gr. and ſo much is the Sun below 
the Horizon,and inthat poſition the 13th of Ofte- 
berat 10.0f the ({locke at night. 

Butifit were required at what hoxre of the 
N ight che Sun would touch the verticall Circle 
of Eaſtand eſt under the Horizon. 


Lay the Index tothe point of Eaſt and marke Crn/fru- 
where about the Contrary palle! meereth wich #0>24- 


the Index, tor the: e you have both the hoxre and 
the degre: of the ſuns depreſſion, 


Fo the day being as before the 1 3th of Oftober, Fx4m, 


& the declination ſorrth 11.gr. and a halte, this aC- 
count among!i the North dechnations& it mee terh 
with the /ndex tn 38 m, paſt 6. the bowre of the 
Suns being Weſt ,and with ail the ſans depreſſion, 
1tthe fame time 15 neere 14.2r.and 5 0.M». 


G Fifth, 


Pro. 
18. 


Con/tru- 
io. 25. 


Exam. 


Pro. 
19. 


{onfira- 


(10m, 


Fiftly, to finde the koure of the 
day toour eAntipodes, by ſup- 
poſing the ſuns depreſſion = 


under the Horizon. 


Conſider the declination for the day, and move 
the Index toand frountill the degree of the ſuns 
depreſſion inthe Index, meeteth with the like pa- 
raile] or the other fide of the e/£quaror, fo the 
bowrethat mecteth therwith is the hore of the day 
to our Antipodes. 

So if on the 20®.of Aprill, we ſhould ſuppoſe 
the/an to be I 3.gr-under the Horizon,& defire to 
know the hoxre to our Antipeder, theparaſlel of 
declentionfor that day is 15.gr-North, Now in the 
Index acceunt 13-degrees and move it to and fro 
untill the ſaid thirteenth degree” in the Index 
meete with the 15%. parallel of South declination, 
ſothe Meridian that meeteth therewith is the 
boxre of the day to our Antipedes, within 2 m, of 


9.2t night. 
Sixtly, tofinde at what houre_ in 
any day, the ſuns eAzimuch 
and Altitude will be equall, 


and how much the Altitude and 


Azimuth will be. 


Move the Index,to & fro untillthe edge of the 
Index 


MF; 


Judex meete with the parallel belonging tothae ' 
"day, inthe ſame Number of degrees that the end 


of the /ndex in the Limbe from the point of Zeff 
doth;ſo have you the degree of the Suns Azimmb, 
and e-Liritnde equall the one to the other, and the 
Meridian mecting with the /udex in the parallel of 
the given day, ſheweth at what bexre that 
Axvimmuth,and Altitude will be equall. 

So admit the ſux to be ja the Tropiake of ©, the x y amv 
Index being moved to and fro untill there be like 
degrees in the [ndex,and inthe Limbe,which will 
be neere 16. gr.45. m, and 'there the bowe that 
meeteth therewith is 12.m,after 6.in the forenoon, 
at which hoxye the eleventh of Inne, the Suns 
Azimnth,and Altitnde,will be equall viz.ncere 16. 
27-45-m, as before. 


Seventhly,tofinde what number Po, 
of dayes any time of theyeare, 20. 
willmake the day an 


hoare lon 17er Or ſhorter. 


eAccount 7.gr.and a halfe amongſt the Heridi® <,,p,,. 
«#ns from the given day in the Ka/lender, and not© 9.27, 
the day of the Month againſt it,then number the 
dayes betweene that day and the given day, and 
you haue the anſwer, * 

So if the day were the laſt of February, or the £m; 
firſt of March,confider the Suns ſertingthatday by | 
the Inftrument,which is40.m, paſt 5.this doxbled 

G2 makes 


WSILEE 


 fnakesthelength of the day, 1 I howres 20.m,then 
from the laſt of Febraary account 7.gr.and 2halfe 
andit will point out the fifreenth of arch at 
which time the Sun ſereth at 10.m, paſt 6. which 
doubled makes 12 houres 20.m, fo the fifteenth of 
March, the 1:ngth of the day is an howre longer 
then it wasthe firſt of IZarch; and the difference 
of time only but-15.dayes, but if the number of 
' Qaies were accounted to or from the Su»rentring 
into the Tropical points, will be more then 35. 
dayes befofe the day will be an howre longer or 
ſhorter. 


Soif from the tenth of [ave we ſhould account * 


7.9r.and a halfe among(t the Meridians from that 
Atcridian that meeteth with the tenth of. ue, it 
would fal! oat at the 16, day of /«ly, at which 
time the day will be an hzare {horcer then it was 
the tenth of /une, and the intervall of time more 


then twiſe as muchas the former viz. 39-dayes- 
Ei2bily,to fine th: inequalitie of 
time,in equall + A ounth:s or 
equall number of dayex. 


This pr opoſstion at the firſt ſcemes as a Paradox, 
yetby this »ſfrumene may calily be refolued, and 
{o conſequently from Mathemaricall principles 
demonſtrared,not onely the incqualitig of «quall 
Atonths, but alſo the incqualitie ry N aturalf 
dajers | : | 
—\ Now 


_ " Pp Wha — 
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pP” IT kk Sit. it. amo tc. Fy 


45 
: ," Nowaday naturall according to the generall 
definition 1s one revolution of the </Af£qnator or 
primam mobile , that is from ſw riſing to ſun 
r5ng:or it is the time wherein the ſw» paſſeth by 
the Meridian, and commeth to the Meridian 
againe,commonly taken for 24. howres ; but be 
cauſe that in that interyale of z4wethe ſun paſſing 
from the Meridien and commeth to the Meridian 
| againe,the S»x moves according to his A atwrall 
worion ( ſecundum antiquicrum traditionem ) 
neere a degree more or lefſe ; therefore the Na- 
tarall day ſhall be fome what longer or ſhorter 


+ then 24.howres, viz.by ſo much as thedifference 


' of right aſcention of that degree of the Echpticks 
comes to that the ſux is inzand ſeeing the degrees 
of the Eclipticke amovgft themſelues have not the 
- ſame aifference of right Aſcention that the other 
degrees have,(notwithſtanding the degreesof the 
Eclipticke amongſt rhemſclves being equall the 
one to the other )the ſans motion ender thoſe de- 
; gcees being ſometimes quicker, and ſometimes 
{lower,it will neceſſarily follow that the ſur will 
move more or lefſe vncill” the ſz: can touch the 
Meridian, which is the limit or tearme of the 
ſuns diurnuallrevolution 3s before : this difference 
and igequalitie of time in #atwrall dayes may by 
calculation be given from day to day, but be- 
c2uſc iris ſo infen(ible little in a day, bardly by an 
Inftrument of this nature can be ſcene, butby a 
number of dayes,compared with another aa & 
of dayes it will evidently appeare. 


| $0, if it were required how much the CHonth Exam, 
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= of Decemberis farch 

inthe firſt of which months the ſans wotion is 

quicker, being about the Perigenm then at other 

Contr u- times,now both of which wenths have equal num- 
Hie.28. berof dayes,viz-31, 


by EPs” ,& 

' U Phe 6.0. the difer. of right : 

473 and | of > aſeention for oe 29.30. a5 
S Lending Vile 19-30.) Month of Mar.is EE 
: - 

S.2 Obegingi he difer. of right Sz 

Ay Cit Paine To47 & delomian fart L630 I Þ 

i 7 Cending « 4 292-5" Month of Dece.is = = 


which 5.gr. being converted into time by 

allowing 4 minits to a degree makes about 20. 

m,and ſo much is the Month of December longer 

then the Adorth of March,notwithitanding both 

E theſe forthe containing equall a9; Aa of 
ayes. 


Pro, Ninthly, to finde the degree of 
22. © the /Equatorm the Horizon, by 


- ' - ſuppoſſmg the degree of the 
Eclipticke in the Horizon. 


Aotatio,  Ifthe degree piven be inthe Northerne part of 
right Aſcentyon vel contra. Get therefore firſt the 


andthe difference of Aſcention by the 2. Pro. _ 
tat 


then the Month of fareh, 


the Ecliptike,the oblique Aſcention isleflethen the 


right A/cention of the point givenby the ſixt Pro. ' 


ad 


ARAR.. 4% 
that taken from the right 4/cention gives the de- 
| gree of the eAquinettiall in the Horizon, but if 


SV TBDS SILLS 42 Zones 


the difference of A/cevtion muſt be added to the 
right Aſcention, ſo have you the degree of the 
e/£qnator in the Horizon. 


{ Pro. 
4 enthly, to finde the depree of 23. 


| the given degree had beene in a SoutiFes (igne, 


"2 =} © 


I, 


| theEchpticke in the Horizon 


by ſuppojing the degree of 
the /Equazor m 
the Horizon. 


This is butthe Connerſe of the former, onely conpru- 
confider the correſpondent quarters of the «/£- #io. 30. 
quinsAiall totheſe of the Eclipricke. 


| Eleventhly,to finide the degree of * - 
Medium ( eli, or the degree of " 
the Eclhpticke in the Meridian, 

by ſupp fing any degree of 


| 


| the Eclipticke in 


the Horizon. 
- Secke the degree of the £quater in the Ho- Conſtra 


rizen, tiw.31. 


UMI 
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Fiza9,by the 22, Pro. ſubtrat,yo0.from it (if the 
Number be roo littleadde a whole Cileto it) 
then the degree of the Echpricke oppoſite to the 
remainder,is the Anſwergbut notethart it the re. 
mainderbe berweene 2 70-and 360. the oppoſite 
point belongs to the laſt 2uarter of the Echprike, 
if che remainder be betweene 1 80.and 270,then 
it reſpes the z quarter of the Echpricke, if the 
remainder be berween: 9o.and 1 $0. it hath refe- 
rence to the ſecond Quarter. &c. 


But if the degree of the Eclipticke 
in the Horizon were required 
by knowing the degree of 
the in Eclpticke the 
Meridian. 


This,is onely butthe converſe of the former,& 


oor OY is thus performed firſt ,ſeek the right Aſcentio of 


' the given degree of Mediums Cals,8& adde there- 


to g9.gr.by accounting it fromthe former right 
Aſcention,& note the ſors place oppofit thertofor 
the diffcrence of 4/cention of this laſt degree 
being ſubtrated from the former degree of the 
e/Equaror inthe Horizon, if it be a degree of the 
Somtbren ſignes(otherwiſe Adde)gives the degree 
of the Ecliprickg in the Horizon demanded. 


' Twelſibly 


— 


RT 


) | Twelſthly,tofinde the Horoſcope Pro. 
: or the depree Aſcendant.or de. 25: 
1 ſeendant and the IN ona- 
geſſuma degree at 
: any houre. 

Firft note the right eAſcention for the day gi- Cen/tru- 
; ven according to the 6, Pro. which is the degree ©10:33- 


of the e/£quarer in the CHeridgan, at 12» of the 
Clecke, unto which degree adde 90. fo have you \ 
| thedegree of the e£quatorin the Horizonnt 12. 
of the Clocke. Then conſider how many beares 
the given kowres wants of 12.07 is paſt 12.which 
conuerted into meaſure and accounted Eafiward, 
or Feftward; according to the houre given frem 
the former points of the e/£quator 1n the Hore- 
p 29x at 12. will give the degree of the eAquater 
f in the Horizon at the boxre propoſed, then ty the 
23- Pro-I ſceke out thedegree of the Echpticke m 
t the Horiz anſwerable tothe degree of thee/Equa- 
r zor{o have you the degree Aſcendant,from which 
c accouur 90.gr.or 3 fgnes,ſo have you the degree 
e of the I onageſſima powntin the Horizon ,but if y ou 
e reckon 6. lignes from the Aſcendezr,you have the 
: deſendantdepree of the Eciiprticke in the Feſt of the 


Horizon. 


4 H Thirteenthly, 


Pro. Thirteenthly, to finde what 
26. Angle the Echpticke makes with 
the Horizon, or the eA ltitude 


of the N onazeſſimadegree 
of the E Ss gras the 
Horizon,and what A31- 


muthit 11 at any 
houre. 


According to the laſt Pro. finde the degree 
\ Conftru- qAſcendant,and the N onageſſimadegree, then by 
(19-34+ the 24+ Pro- finde what degree of the Eclipticke 
is in the eridian, Anſwerable to the degree of 

the Eclipticke in the Horizon, ſo ſhall you know 

on which fide of the Meridian the N gnageſſima 

degree is,& how far from the Meridsan, then if þ 

Index be layed upon the howre of 12, where the 

parallel of the Nonageſſimadegree croſſeth it,that 

ſhould be the heighr of it,if it were in the Mersdie 
a*;account therfore from the Iferidian or houre 

of I2.in the e/£quator, the number of degrees 
betweene the Nonageſſowa degree,and the degree 

of the Eclipticke in the Meridian,& marke where 

that Meridien mecteth with the parallel of the 

of the Nonageſſima degree,lay the /xdex thereto, 

ſo 
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" ſo have you the Altitude of the Nowageſſimadegree 
' in the Index, and the Axzimmth in the Horizon, or 


Linbe of the Inſirament. 

There are yet the 48. 49. 50. 9. 13+ 14, 
and 5th. uſes of the ſaid Index 01T able, which 
haue no relation to the /ſwns ſight or obſer- 
vation in there operation, and reſolutions, and 
ſhould have followed theſe 26.. uſes that have 
beene delivered -but I referrethem tothe end of 
this TraFat; as for theſe uſes of the Inſkramene 
which depend upon the Ss fight, or ebſervati- 
on they are theſe 13.following vizQthe 1.31.46. 


viz.to ſhew 


4 
' 


| I.The Swn, or fares Altitude above the 
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| 
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Horizon at any timt. 
2.T he hoxre of the day and Azirmmbh of the 
Us 
ih Meridian Line npon any appearance 
of the Sun. 
4-T he fit of a building, or coſting of a place. 
. The Sans Azimuth, and bonre without 
Obſervation, 
6.T he variation of the Needle. 


] 7-T be Latitude of a place ,or height of the 


Pole above the Horizon, 
8.The Suns Azimath, and Altitude at any 


howre, 
9.T he vxcertainetie of time, by noting the 
(badow of thing x. 

' 10.The Dnarter of the yeare and day of 
the Month, with the houre, Azimuth, 
and the Heridian line, 

11,Inſtantly the howre of the day, the 
Azimnth,and Altitude of the Sun: with 
the Meridgonall line, without obſervation 
or ſight f the Sun, by knowing the Pro- 

| . | 
portion betweene the length of a ſhadow 
upon aHoriz,ontal Plaine,and that which 

did caft the ſhadow. 
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12.TheDeclnation ofa Wall) by ſeeing the 
Sunbeginning to ſeine thereon or going 
from it. 
12.The Declnation of 4 Wall, the Sur 
Hining thereon. 


Firſt 


- mo a, > 
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Firſt, how tO obſer He the San, OF Pro. 
ſtarres eAltitude above the 27. 


Horizon at any time. 


Life up the-edge of the Infrument to the eye, cou pru- 
ſorhat the ſight which is at the Liynbe or Cir- Giog.35. 
| camference of the 2 uadrant be next rhe cye,and 
the /nd:x to hang perpendicular and to play caſfi- 
ly by the fide therof;then move the 2#adrant up 
| and downe untill you may through both ſights 
ſce the (enter or midle of the Sww,or ftarre: ſothe 
Index inthe Liwbe ſhall fall upon the degrees of 
the Sux or ſfarres «Altitude above the Horizen at 
that crime. Or without looking at the ſan,the Ab 
tirade thereof may be thus found:hould the 2 ua- 
arant that the Index may hang perpedicular,or be 
vertical as before, then move about the Inftru- 
ment untill the edge of it be oppolite to the body 
& the Sus. Now ſuppoſing the In//\rwment to 
hang thus upon his ( exter, ſoftly lift up the edge 
thereof which is towardsthe Swn,untill you fee 
the beames of the ſ* paſſe through both fghrs, 
then the {dex in. the Limbe fhall give the ſwns 
Altitude as befor Co 


Conſtiru 
F, 80-36 . 
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Pro, Secondly howto finde the houre of 
the day, and Azmuthof the 


Sun,upon any appea- = 
rance of the Sunnes 


Couftru- By the laſt Pro, obſerne or take the ſuns Altitude 


&io.37. andaccount it on the /ndex, then ſcelke for the 


parallel of the day of the Henth for the day pre- 
ſent,& move the Index untill that degree of A/ti- 
zde in the edge of the Index meete with the 
parallel of the day, ſo the Meridian that meereth 
with that degree of Altztude in the Index,ſhall be 
the houre of the day required, & the edge of y &u- 
dex inthe Limbe of the Inflirument, ſhall likewiſe 
ſhew the Suns Azimwth belenging to that houre. 
So if upen the laſt of AnugnuFthe Swns Altitude in 
the ferenoone ſhould be obſerued and found to be 


go.gr.& a halfe,ſecke this Altirade out upan the. 


x& move the Index untill the degree of Alti- 
rude meete with the parallel for the day of che 
Afexth given,viz.the fift parallel from the e/Equa- 
tor Northward ſo the beurelive that meeteth alſo 


with the z0,gr-& a halfe in the Index, is the howre | 
viz.neere 9.& that hall be the bowre of the day at | 


that inftant,8: the edge of the /ndex inthe Lywbe 
cutteth neere 35-gr. and 30.m, from the point 


of Eaff,towards the South, and ſo much is the | 
Thirdly, 


Suvs Azirenth at that time. 
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Thirdly, how "—_ the Meridj- Pro. 
{ an line, and the true points of ** 


| North, South,Eaft,and Weſt 


upon any appearance 
of the Sunne, 


According to the 27. Pro. firſt obſerue the coy /7,yh 
Suns eAltitude above the Horizon, and by the latt &io, z8. 


Conſtruction finde the Swns Azimmh agreeable 
tothat Alritnde:let the Index and reſt, at that dc- 
gree, and ere the prependicular at the end of 
the I=dex, then houiding the plaine or face of the 
Lnaarant parallel to the Herizon,move the 1n- 
frument Circalar,untill the ſhadow of the ſaid 


' perpendicular fall by the fide of the /xdex,and fo 


the howerlaxe of I2,0r the edge of the Inſtrument 
Which is parallel unto it ( which is the North 
and ſouth edge of the [»ſtr»ment ) ſhall repreſent 


. the THeriazan line, and pointeth out the North 


and South in the Horizo2n of the world by the 


| termes thereof, and the other ſtraighe edge of 


the I»ſlrument which is perpendicular unto that 
edge is the( Eaſt and Weſt edge of the [»/irument) 
and denoteth or ſheweth the line of Eff, and 
Weſt inthe Horizon, of the world. But this may 
be more accurately done if you place the backe 
| 3 Or 
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of the Inflrument downe vport an H, Lontal! | 
plaine, and the'edge of the {udex being at the de- 
grec of the ſuns Azimmboblerved,and the per- 
| pendicular erected at the end of the /ndex as: be- 
fore:then moving the [»ſtrument as it ſo-lycth Þ © 
untill the ſhadow of the perpendicular fall by the F 
fide of the I=dex,ſo the Heria:en of the Inflra- F 
eent,thall be in the Meridian of the World, and 
every point and degree in the Limbe of the n- 
ſirament (hall point outgand be oppoſite,. and re: 
preſent his like degree in the Horizom of the 
world, x «Hf GI; 
Conſfru- But here note that this (onfiratien ſerves on- Þ. 
f#ion.39. ly but for the forenoone obſervation ; for if the 
practice bein the afternone, the way to finde the Þ&; . 
, SHeridian line may be thus: Having found the FF * 
ſuns Azimuth as before,lay the Index upon the Þ / 
houre line of x2. and eret the perpendicular 'F 
atthe end thereet,and moye the Inſirument a- i 
bout Circu/ar,untill the ſhadow of the {aid per- Þ © 
peudicular fall by the fide. of the /ngex:tor then 
if the edge of the /»dex be moved unto the ſuns 
Azwnath before knoiwn, the edge of the Index Þ. 
ſhall repreſentthe Meridian line;& 90:gr. farther 
ſhail be the point of Eft, and the {enter of the 
Inflrument the point of Weſt, therefore if upon Þ} + 
the plaine that the /»ſlrnment lies upon, you make Þ - 
4 marke at the edge of the /»dex which is inthe Þ . 
CMeridienas before,and another marke right un- 
der the Center, and foplace the Northand Sowth Þ 1 
edge ofthe I»/trpment unto thefe two points:then Þ | 
every 


4-4 ia. 


-. 


"very degitc inthe Horizen.or Limbe of the 1n- 
ſhall point outasbefore bis oppoſite or 
edegree in the Heor:zow of the =y 


1 Þ © Fourthly ; how to finde the /it 

i *7 J* : . | 

- of a Building,or Cofling of 

J- A P ACP. 

f the laſt Pro. fide out or dray the Mividien 
S$ne,and place the North and Sexth edge of the 

- |. {»framemunto it: it the Balding or Place ly 


Jo the Eaferveſemvicircte of the world ( but if itly 
Þ. in the Weferne omecirele,then let the Eaff & Weſt 


ec F 'edge ofthe Infrument bc placed upon the 4fcri- 
ec F 4ia1 line)ſo the eye being over the Center of the 
ir $1 f/rwmext and behoulding the plece,letthe /ndex 
3- & be moyed untill it be alſo with the viſual linc ob- 


 *ſerved by the eye,that is oppoſite to rhe place ,ſo 
theedge of the Index, from the Cardinal! points 
ofthe [»frament inthe Lawbegvize from the Faſt 
- or Weft, North or Sowth,ſhall (bew the bearing of 
that place from you, in re{ſpe& of the Cardinall 
points of the world in the Herizan:but if two 
(lights be placed atthe /naex (which is according 
to the deſcription thereof ) then may you gb- 
fervethe place through the fights of the Index 
, by leting the Inframent reft, and moving the 
Index to and fro untill you ſeetbe obie,to the 
edge of the Index in the /mbe, (hall point out the 
I bearing 
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Pro. 
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bearing or Poſition of the place from you in de- 
grees from the Eaſt Weſt, North, or South, & ac- 
counting 1 I-gr-and & as often as you can in 
thola degrees, obſerved : you have the' point 


of the Compaſſe which the place, or obic beares | 


from you. 


Fiftly;to finde the ſuns Azimuth, 
and houre without 
obſervation. 


The Meridian line being drawne firſt upon a 
plaine according to the former direRions, con- 
{ider if it be in the forenoone or afternoonezif in 
the forenoone,then let the Norch, and Southedge 
of the Inffrument be placed unto the Meridian line, 
bur if it be in the afternoone,then ſet the edge of 
Eaſft,8& Weſt of the Inſirument,unto the Aleriaian 
lie, and let the Inſtrument reſt there, then ere 
the perpendicular at the end of the Index,& move 
the I»dsx about untill the ſhadow of the perpen- 
dicular f:1! by the fide ofthe I»dex,fo the edge of 
the /udex will amongſt the degrees in the Limbe 
ſhew the Sans Azimath at that time; and where 
the edge of the Index meeteth with the parallel of 
the day of the ſenth,that is the bowre of the day 
at that time. Bat if the Axs be reRifed, then there 
is noncede of a Aſeridian live to be drawne, for 
this /»ſirument will with great facilitic finde our 
his owne Meriajar,by moving it toandfre untill 

the 
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the ſhadow of the perpendicular which is cues 
the Center of the Inffrement, interſect the ſame 
honre in the Parallel of the day of the Ioneth, 
that the Ax» doth amongſt the Common hewre:s: 
fo that howre ſhall be the howre of the day for that 
inftant,and the ſhadow of the ſaid perpendicular, 
cutting the Zimbe,or cxtended unto it, doth 
there ſhew the Sans Azimnrh,and fo the Merids- 


. &» of the Inſfrument at that poſition,ſhal be in the 


Meridiax oft the werld required. 


Sixtly, tofinde the variation 
of the needle. 


By the twentie nineth Pro.vpon an even Plaine 
parallel to the Horizon draw the Meridien line,38 
place the North 8& Sonth line of the (ard direfly 
over the ſaid Meridzan line. lo the Number of de- 
grees that the A'yeale cuttcth in the Card from 
the Northand South line of the Card,that ſhall be 
the variation of the eed/erequired;otherwile it 
may be found thus: Neere unto the (ex»ter of the 
Index,apon the Index may a ſmall Braſe pimre be 
ſo placed that it may beereRed perpendicular to 
the Center of the Intrument and halfe en inch a- 
bove it. Let a Needle by placed upon this pinne, 
then lay the Eaft,and Weff edge of the [n/ir ment 
to the Meridian line, & when the Needle refteth, 
move the dex, untill the edge of it be di- 
realy under the IN eedle fo the edge of the 
Index; in the Limbe of the Inſtrument, ſhall 
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pointout or ſhew the Needles vgriation required. 


Pro. Seventhly, to finde the Latitude 
33- of a place,or the Poles tight 
above the Horizon. 


Conflrs” Firf8,draw the Meridian line upon ſome plaine 

1.43. 'by helpe of the 38. Conitrattion, then cred the 
prependicular atthe end of the /ndex, and place 
the NN 9rthand South edge of the Inftrwment, to 
the Meridian tins lo drawne upon the plaine, and 
move alſo the Index untill the edge thereof 
toach the houre of 1 3. let the Infirament reft at 
this poſition, then marke diligently about noone 
or 12.0f the Clocke when the ſhadow of the 
perpendicular doth fall by the edge of the Index, 
for then the ſus is in the Aſeridianat which time 
according to the 27-Pro.obſerue or take the ſuns 
height (which is bis Meridian Altitade,for that 
day )and by the 3. Pre.finde the Suns dechimatier 
agreeable to that day,and adde it to the Swws 
e Weridionall Altitude obſerve (if it be South de- 
clnation,otherwile ſubtraQt it from the former 
HMeridionall Altitnde,)fo have you the height of 
the «/£qu3nottral above the Horizon, that taken 
(rom 90.givesthe depreſſion of the South Pole 
under the Horizow, which is alwayes cquall te 
the elevation of the North Pole above the 
Herizes, » 7 0 "oY 
1 Ss 
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$0 ifuponthe tenth of April, the Claridies Exam. 


A kitude ſhould be foung tobe 500. gr. the Decli- 


 #4tion belonging te that day by the 3.Pro.is 17. 


gr.aud a halfe North, which being ſubtraRted(ac- 
cording to the former dire&tions)lcaves 38.gr. 
$0. m, the height of the e/Equino#:al/l above the' 
Horiz.on: &that taken from go. leaves 51.gr.z0.m 
the depreſſion of the South Poleunder the Hori« 
£#8:or the cicvation of the I\ orth Fole above the 
Horizon, for the height of the e/EquineRiall 
knowne,the Complementthereof is alwayes the 
Latitadeof the place,or height of the Pele : and 
here note generally that the height of the Poleand 
e/Equinottiall together, doe alwayes make a 
© nadrant or g0-gre therefore the height of one 
of them being knowne,the height of the other is 
alſo knowne,and further here note that if the /aw 
have North Declination, the ſun is ſo much 
higher then the e/£qnuwoBial/at none that day, 
by ſo much as his Declinarion cometh to, but if 
the Sw have South Dechnatios, then the Sax jg 
lower then the «/£quineRiall that day at noone, 
by ſo much as his Deciinwation cometh to, 
by which you may eafly gether when to adde,or 
ſabtraK the ſwnvs Dechinarion to, or frem the 
ſuns Meridianall Altitude to get the height of 
eEquater which knowne the Poles height cannox 
be unknownes Fa 
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Eightly,to finde the ſuns Azimuth 


and Altitude for any houre. 


AMarke where the parallel for the day of the 
Month meeteth with the given boxre, and bring 
the edge of the Index thereto, ſo the degree thar 
the edge of the Index cutteth in the Lowe of the 
Inſtrument,that ſhal be the Suns Azrmuth,and the 
degree that the howre cutteth in the /nacx, that 
ſhall be the Suns Altitude required. 


So,if uponthe tenth of December art nine of the 


Clockein the Morning,the Suxs Azimuth and 
Altitude were required, marke firſt where the 
T ropick of Capricorne ( which is the parallel tor 
thatday given ) meeteth with the given howre of 
nine,and bring the /»dex thereto, ſo the edge of it 
intheLsmbe pointeth out neere 40.gr.anda halfe, 
& ſo much is the Suns Azwmath,from the South, 
at nine of the Cocke in the forenoone, the ſaid 
renth of December, and the bowre line meeting 
with the Index, ſheweth neere 5.gr.25.m. (o 
much is the ſuns Altitudeat that time;now if you 
move the /»dex ſoftly along, as the edge of it 
paſſerhby any houre for any day of the yeare, ſo 
the cdge of the Index in the Limbeof the I»ftrw- 
ment ſheweth the ſuns Azimuth, and the inter- 
ſeftion of the parallel wich the Index ſhall 
ſhew the S»»; Altitude belonging to that honre. 


Niwthh, 


OY I ET 4 a cc\[c-&a M—. a” 


4 BR. . 


WE. 4A... E. £©Ad._ ants 


WW AA = Wo HWY Hanw 


; Ninthl), toſh 


of things. 


It is uſually noted by ſome, that when the ſha- 
dow ofthe edge of a Window, Dore, Wall, or 
ſuch like, ſhall rouch ſuch or ſuch markes,that it 
ſhall be then ſuch, or ſuch an houre of the day, 
and ſo conſtantly to hould for all the yeare, this 
obſcruation is farre from truth, and the princi- 
palls of Aſfronomie (and may be cafily contra- 


| - ditedby ſuch which have but indifferent judge- 


ment in the Nature of ſhadovwes, and the Swmng 
paſſages by the Meridiansand vertical! Circles of 
the Heavens, for by how much greaicr the pro- 
pinquitic of the S»»sapprochment is uato the 
Zenith, or verticall point, by ſo much the more 
ſhall the houre or time be various in one and the 
ſame eAzimuth. 

Soin the laft Pro.the e Azimuth of the Sunthe 
tenth of December, at ninc of the Clocks in the 


forcnoonc,was found to be 40.gr.and a halfe,and Ex4n 


the Swns diſtance from the Zenith, at that time 
wasneere $4.gr.35.m, Now 2dmitte the Sws 
diſtance from the Zenith the tenth of /une were 
but 32.gr-35-m, the Sunne being 1n the fame 
Azimmth,the houre would be halfe an houre paſk 
16, For the Index being layed to the howre of 9g. 
in the Tropicke of yp. (which is the Sz»s parallel, 


| for the ſaid tenth of December, )and it cutrerh the 


parallel 


ew the uncertain- Dro 
| tieof time,bynoting the ſhadow ;;. 


paral lels of the Smwsr Motion in thy incqualitie. of” 
þ -nu4r #7 time,aud ſo the complement ef thie former 32.gr 
jon 45- = 5-m,in the /ndex,mceterh with the T ropicks of Þ. 
S,( which is the S»ns parallel for the tench of Þ 
[une )in balfe an hore paſt 10. ſo that ic evident- 
ly appeares,thatthe ſhadow of a perpendicular 
thing on the tenth of Decewber,denoting the hoxre 
of the day to be g.of the Clocks,the ſame ſhadow 
the tenth of /wwe, ſhall repreſent halfe an houre 
i to, ſo the crror fball bean houre anda halfe: 
ut if you move the /adex unte the houre of g., 
longingto the tenth of Ine, the Index ſhall 
int you out in the Lizebe neere 68.gr.of N 
Azimuth for that bewre, which at g.of the Clocke 
the tenih of December, was but 40.gr- & an halfe,: 
ſo the difference of « Fzimuth in one and the ſame 
henre ſhall be 27.gr.anda balfe,& the time az be« 
fore, an houre and a halfe: which diffcrences art 
ſuficicnt roconfirme the point. 


Tenthly, to finde the Quarter of 
Pro, theyeare,and day of the month, 


36. * if itwereforgotten, 
—_ AF; any appearance of the Sas by the 27. Pre, 

take the S#ns Altitude, then place the North and 

South edge of the InfSSrument unto the Meridian 

tins formerly, drawne (if in the fore- 

noenc) otherwiſe place the . Ba#, and 

Wet , cdge of Iniirnment to the CMeridian- 

ling 
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_ ada; 
— © #*-,and ere the prependicular at the end of the 
FF dnex, then moove the Index to and fro untill the 
"© ſpadow of the prependicular fall by the ſide of the 
4 Jedex,fo the parallel that meereth with the degree 
þ ;of the S123 obſerued Altitede,in the edge of the 
C Jndex, parallel in the Kalerder that ſhall ſhew 
the day of the Adormthrequired. 
& : Svif, upona certaine day in the yeare the /aws xm, 
8 - £Aliiende were obſerved and found to be 36 Irs 
er ing placed the edge of the /nſtrument to the 
> Aeriaiasline,and reRificd the Index, then move 
of © *< /ndex, untill the ſhadow ofthe prependicular 
F fall by the edge of the /xfrnmerr, let the Inſtru- 
Went relt at this poſition, and account the former 
+$6-gr. upon the /#dex, which degree mecterh 
-with the houre in the e/£9z210y,and alſo that in- 
terſeAeth the Kalerder,in the tenth of March, & 
F the thirteenth of Seprember, but which of theſe 
-dayes iS the day of the Month, the next dayes 
. &F  obſcruation of the Sw* uponthe ſame houre will 
fF helpe you,for if the ſas Altitude befound to be 
© greater thenthe day of the month inquired after 
Þ & i was the tenthof( Aſarch, becauſe the ſun from 
the tenth of December unto the cleventh of ane, 
_ & doth every day at one & the ſame houre, aſcend, ) 
'8. & but ifthe SwnseMiitnde be found to be leſle then 
id & the former dayes obſervation ſpecified was, then 
& F the day required, was the thirteenth of Sepremmber, 
' becauſe that from the eleventh of /#ns, unto the 
tenth of December, the ſuns Altitude every day 


' doth fenfibly diminifh at one andthe ſame houre, 
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M:ridionall line, then the prependicular over the 
Center andthe Ax ofthe /ndex being erected, 
place downethe backe of the I»/irument upon an 
Horizontal! plaine,and move the [nſlrument toand 
fro, untill the ſhadow of the Lxi meete withthe 
ſame houre below. the Tropicke, amongſt the com- 
mon heures,thatthe ſhadow of the prependicular 
over the Center of the I»n/?rument mceteth with 
on the face of the /»ſframent,for then the parallel 
that crofleth or meeteth with the adow of the 
prependicular, andthe howre,will in the Kalender 
ſhew the day of the forth required, and ſo then 
the CMeridian of the Infirawent ſhall be in 
the CMeridiar of the world, and every point or 
degree in the Horizon of the [»frument, it ſhall 
point out his like, or oppeſite degree in the Ho- 
riz.0u of the world, 

Or otherwiſe it may be done thus,take the Suns 
Altiende,chen immediatly by ſome Watch,clock, 
or Sun-dyall;learne the hoxre of the day,and move 
the I=dex toand fro, untill the Sw1s Altitude in 
the Index, meete with the former houre, ſo 
the parallel that meetcth therewith, ſhall ſhew the 
day of the forth in the Kalender required, then 
having the day of the Aſo2th,you bave the Ouar- 
ter of the yeere,for from the tenth of Marchunto 
the eleventh of ſane, is the Spremg quarter, from 
the eleventh of /#re,to thethirteenth of Septem- 
ber,is the Summer quarter, from the thirteenth of 
September,co the tenth of December is the Autums- 
nal 
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Buthere is to be noted that if there be no 'Þ* 
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quarter, and from the tenth 'sf December, 


| " unto the tenth of March, is the Winter 


Elenenthly, to finde the houre of Pre. 
tbe day, the eA zimuth and Alti- 37. 


Bude of the Sun, with the AMeridi- 
 onall line without obſeruation, or 


fight of the ſun,by knowing the = 
proportion betweene the 
length of a ſhadow upon 
a Horizontal Plaine, 
and that which caſt 
the ſhadow. 


Firſt, let the thing that caſteth the hadew, or Conſt: 
ſomething equall in lengrh unto ir, be divided 10.59. 
into ten equal! parts, and each of thoſe parts ſub. , 
dived intoten other cquall parts,(which thing ſo 
divided ſhal repreſenta common ſcale, then mea« 
fxethe ſhadow with the /ca/e, and marke how 
eftcn the ſhadow is longer then' the ſcale, and the 


Decimal! part if there be any, ſo have you the 


propertign betweene the ſhadow, and that which 
| K 2 _ M8 


didcaſt the Gedavw,and then is it reſolved « | 
to the conuerſe of the fifteenth P ro., . 
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ConfTrafls. 


fo\ 


Admit ſome one: upon the 1.2, of February, of 
on the ninth of Qfober , houlding «ftaffe prepen* 
dicularas A B, or ſuppoſing it to be part of the 
Coyne of a Hewſe, or edge of a Wigdow or ſuch 
like ſhould caſt aſhadow, as B,C, which being 
noted,or drawne and having divided the faffe,or 
thing asbefare,and ſhould then meaſure the ſha« 
aow,as B,C, by the ſaid faffe or ſcakt, and finde 
it to be contained therein three times,and 6,parts 
or 6,decimals,the porportion ofthe Gnomoy, or 

ſcale, A'B, rothe ſhadow B C, would beas 1 toz, 
ang =. | 

Move therefore the /»dex to and fre, nntill | 
the edge of it meete with 3.and , inthe line of 
ſhazowe s;\o have you the degree of the Suns 4/ti- | 
tr:de arthat inftant in the Index, yiz.15.gr-and 

5 then ſecke out the parallel for the 12. of Fe- 

breary, or the nimth of Ofober ( the day given ) 

which 1s necre thetenth degree from the e/£qwe- 
ror South, move the Index,until the former 15. gr. 
| an 


— <> 
— — 


+ #d inthe Index, meeteth with the ſaidparallel 
-for the day,{o:have you the beare belonging te 
| that time,which will be ncere 42 m, paſt $.inthe 
Morning,or 18.m,paſt 3 in the after noone, and 
the edge of the /nd:x in the Limbe of the Inſtrus 
ment ſheweth the ſuns Azimuth alſo at that in- 
{ ſtant, viz, neere 29.8r-12.m, from the Faſt to- 
ward the South, 
' Now for the Meridionall line, this may be done Conftru- 
-at anytime after,if the Azi»mth be not forgotten: is-51- 
forif the Center of the /»ffrument be layed downe 
| apon any part of the ſhadow B C, and ſo the /1w- 
 frament to be mooyed upon his Center untill 
the' ſaid ſhadow B C, formerly drawne, cut the 
edge of the Limbe, in the aforeſaid Azimmrb of 
39-gr.30.m,then the Meridian of the Inſirument 
ſhall be inthe Meridian of the world, and if that 
ſhadow were from a Window,or Building, the poſi- 
tion of the /»ſfrumenr, (ball denote the poſition of 
the Findow or Building. 


T welfthly,to finde the Declinati- Pre. 
on of a Wall, by ſeeing the ſun ” 
beginning toſhine thereon, 


or going from it, 


Ty the 27.Pro. takethc heightof the Sww,ahd confirn- 
by the 2 8.Pro, finde the Suns Aximmb for the @ion-52- 
S_ K3.  ". _ 


Altituds,fo the Azs | | 
declination of the Plaine required: for the decli- 
nation of any perpendicular Plaine, is accounted 


£*. ta 
. 


«rb thus found ſhall be the © 


from the points of Eaft, Weſt, North or South, in 
the Horizon,as the Suns e Azimuth is; therefore 
whatſaever Plaine is in the plaine of any wvirticall 
(ircle,chat Plaine isas far fromany of the Cardinal 
points of the Horizen,as the ſi 1s at that time, 
ſo the S»n,being inthat virticall Circle, ſhall ne- 
cefſarily glance upon the Plaine: and therefore 


looke what the Swns «Azimmth is at that inſtant, 
ſuch ſhall be the Declination of the Plaine re« 


quired, 


4 [ T hirteenthly,t 


7r 


nation of a Plaine,upon any 
appearance of the 


Sunne, 


By the 28.Pro. finde the Suns efzimmth, and 4 onſftira- 
ſet the North and Sowthedpe of the Infirument to ©1753 


the Plate, which admit Z Vp, but the Plaine to be 
repreſented by the line, THAN, then let the 
Azs4mmh of the Sun be accounted from the point 
of Eaft,in the Limbe of the Inftrument, viz accor. 


| dingtothe Arke E eL,and moove the edge of the 


Index to it, which admit to be eA Z, then ere& 
the perpendicular plate wbichis ac the end of th2 
Index,wbich ſuppoſe A X, now houlding the [»- 


| firument, parallel,to the Horiz2w, ler S, repreſent 


the /#, which if at that inſtant che /adow of the 
perpendicular,or beame of the ſun {hill paſſe by 
the fide of the /ndex A Z\,then the plaine CH NV, 
isfull Sourb, an1 hath no dechwartzon, tutit the 
beame of the ſ#n,or /hadow of the prependicnlar, 
fall, from the fide of the Index the Plaine CH N, 
doth declire,and is equalltothe Angle made with 
the ſaid fadow, and the Index A Z, which 
ſuppoſe to be eA D, ſo the Declination of the 
Plaine M1 N, is <quallte the Angle DeA1Z, 
therefore moove the /ndex untill the ſhadowof the 
perpendicular ef the Index, A X,fall by the ſide of 
the 


ofinde the Decli- Pro. 


the Index which will beat G, (o the number of 
degrees contained betweene ec, and G, in the 
Limbe of the 2 waarant, is the declination of the 
6 /aine or Wall, MN, requited. 

Thus for the Conſtruction of the aforcſaid 13. 
uſes which did depend upon the ſwns obſervation, 
the 48.49-50.9.13-14-and I 5*h.uſcsof the /ndex 

or T able againſt Page the firſt, ſhould have follow- 


ed z but before I ſpeake of themir yillnot be in- 
| conyenieac 


"PI 
convenientthat I apply the /»ffrarwent unto there. 
ſolution of the 44-45-46 -& 47-uſes of the aforc- 
faid /ndex orTable,which have reference to night 
obſervation,upon ſuch Szarres which are,or may 
be placed on the face of the In#Irumere, berweene 
the twp Trepickes,or under the Tropicke of Cancer, 
according tothere Detlinations,and right 2 (cengt- 
015: which arc theſe following. 


The name! F  Deels, | Rec: | |T be name:\ Decly, Rec. 
of the Srr1 * | G. M, |H. M-(GM, |ofibefars\  6.M, (Hm GH 
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Ex, Ale Pegoſs (13.9, N. 23.54.11, 3G. jCor Hydrg.) 75. A 9, 10+ 
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pri .- !I-40+N:\ 1,46. |26.30.|Cor Leong, 13-45.B-9,48. 


42+45. 
33.00. 


yes ſonguis.Orr. þ og, 17.5.1 5+413+,78.15 Spice. WM. g,10.M. 13. 5.16.15. 
Cans mar . 16.17 $S. 6-30, 3201 5+\Ar@arw, [21.1 OB, I4. 0:[29,30. 


Ocwlns'5 [543-24 441 5+163.45-\Ca#da SL. 116.38.B 11.30] 9, 26. 
So 


þ 


Canis win or, | 6.9. XN. 7.20. j700C + Aquils, |8.009. $.19+32'66.44- 


Py 


Much may be faid upen the uſes of theſe #arrer, 
but for brevitic I onely delivere theſe foure ex 
mmples following. 

h 1. Fu forany night of the yeare, to find at 
of what howre, and 4ltirnde any of the ſaid Rarres 
©} will be in the Meridian, (that fo they may be 
Cc \ 
known.) El : 
2. Teoknow at any day, at what boare any of 
* | theſe Farres rifeth,or ſetteth, with their time of 
» | continnznce aboverhe Hori&en, and in what pt 
of the Hems(phearethey may be ſcene with their 
"| Arximuth ,and Altnud: atany honre. 
"y * L 3.T hirdly, 


74 
3 Thirdly go finde in any night at what part of | 
the Horiz.1,any of theaforeſaid Ferrer rileth, or 
ſetteth, and at what howre, and eFititnde they will 
be due Ea#ft,or Weſt. 
4. Fourthly, upon the ſight or apparance of 
zny of the {aid Starrer, to finde the Azimmrk 
thereof - and the bowre of the neght. 


Pro. Firſt in any night,tofinde at what | 
409. houreand Altitude, any of the | 
aforeſaid flarres will be m | 

the eAMeridian. 


Conſfru- By the ſixth Pro: finde the Sanrrigth Aſcention 
110.54- for the day given, which conuerted into time by 
allowing for every I5. degrees an hoxre,and for 

every degree 4.m, tben ſubftract thisrighe Aſcens | - 

tien ofthe Sun,from the Farres right Aſcention, | | 
{othercmainder or difference of time, ſhall hew 

how many hoeares the ferres ſhall come later to 

the eridian then the Sz» : but if the ſubtracti- 

on cannot be made, then adde 24. houres to it & 

Ex4#- you have the Au/were,/o,it upon the fixth of Fe- 
| ore were required to find at what howre any 

of the aforeſaid Fares will be in the XHeridgan, 

or due Semth, firſt therefore by the faid ſixth Fre. 

T find the ſuns right Aſcention for the day given | 

viz,3 30-gr. whuch containces three nineties or 

270+ 
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290. each 9g0.gr. being fix bowrer, and ſo the 
whole 270.gr.makes I 8.hoxres,and the other 6d. 
gr-at I5-gr. to an bowre makes 4. hoxres more 
all which put together makes 22.howres : ſo the 


right Ajcentson of the Sun the ſixth of Febrnary, 
188ecrc 330.gr-as beforc, or 22. bowres 
q H.M-\ c_ His | 
Ex Ale Pegaſe, 23.54. I. 54. P. 

FE Pri, Ve J, $6. 3+ 46oP. 
Which 22. | Oculss.Y, " $15» A 6. 15 P. 
houre s ta- | Orionſawgw.1, F. 13. | 7- 13-P+ | the time of 
ken from Cans Maber 6G, 30s , there re- 1 3. 3 Cs P. the Nat rc: & 

9 


cention of |; Cor Hidrs, 9, 10. 11,10.P.7 
the afore- | CorLeonn. 9. 48. 11.48.P. 
laid Stars, Canas.S$\. I I:4©0s T. 49+ A, 
Viz. from. | Spece Vergins, 13.05. 2.05, A. 
| ArtFwrws I 4.00, 4+. 00 A. 
L Aquila, 19432, 3 TEL AJ 


For ſeeing that 22, hoxwrer the Sunnes right 
Aſeention,is greater then the right e4ſcention of 
any of the Fapres afore ſpecified, ſubſtrat this 
22,boures from 24. hoxres,reſt 2. hewres, which 
added to the right Afcention of each Sterre before 
delivered,you have the howre of the Stars coming 
to the CMeridian : hence you may gather which 
of thoſe Farres, are out of obſervation for that 
time,viz. ele Pegaſi, Pri.V, and Aqwila,which 
come tothe Meridian in the day time: but if the 
day given had becn the 26 of Indy, the right Aſ- 
cention of the Sunne,that day 18 necre I35. gre or 


g.howres, : 
co L 2 Which 
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Ko ' H.M.? FF HM.\ 
Ex.AlePegdſit3.s4 2. 54.A. 
which 9. | Pri.V. I. 46. 04.46.A, 
eng od Oculns &. 4+ I5» : - 740 
en from | Orjon Singn 1.531. ®8.13.A. . 
the right | Coup Maior, 6.30. | 09.30.A, rg of 
Aſcention! Cant Minor. 7. 20. 2Ifavi'y 10.20.A,\ Ka rb *. 
of the a» | Cer hidrs. 9, 10. 09.J10,Þ, |, 5,000 
forgſaid | Cor Lrons, 9. 4.8: 00.48.P, | ** 4B, 
Rarrs yiz, | Cande.S\. 11. 40» 02440,P, 
from,' Spice Vergenir, 135, 04.05.P. 
Atwrus, 1400.1 * 95.0 P, | 
\ aguila, 19432. J CLloi32.P) 


For the r57ht Aſcention of the San being but g; 
bourestake 1t from the right aſcention of Cox, hidya 
which is 9.howres 10.m,reſt 10.m, which ſhey- 
eth that Cor. Hydra comes tothe Meridian 10,m, 
later then che S#» that day,thatis, Io.m,after 12 
and ſothe reſt, whoſe rightaſcention is greater 
then the Swns. But for 'theſe fares, whole right 
Aſcention is lefſe then the ſaid 9. howrer,ſubtrat 
this 9. houre from 24.bowres,reſt 1 5.howre(or ra- 
ther ſubtra& it from 12.reſt 3. howres) this adde 
unto the r5ght aſcention of any of the aforeſaid 
Rarres,as ſuppoſe Caxi Minor makes 22. houres 
20.m,which ſheweth that Cars miner, wil come 
tothe Aeridrar. 22. howres 20,m, later that day 
thenthe /z» ; therefore this, 22. borrer and 20. 
m, being confidered according to an hour- 
ly account ſhewerh,that Camp Adinor will come 

tothe Aoridian at 10.0f theclockeand 20.m:of the 
next day (the r5ght aſcention of the Interyall of 
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| time being ag, cnet. 'or for brevitle adde 


the aforeſaid 3+ Dowres unto the right aſcention of 
theſe Srares,whoſe right aſcemions are leſſer then 
the Sw#»:, {d have you the Meridionall honre re. 
uired. | 
, a may'be gathered that A/ePegaſi, Fri. 
and Aqu4/a,arc pnely for obſeryation that night, 
the other ares are out of obſeryation, and will 
come tp the Meridzan, in the daytime. 

Laſtly to finde the CMeridienall Altitnde of any 
of theſe Rlarres, lay the edge of the Index unto the 
howre line,of 12,10 the parallel of the Farres de- 
clination that croſſeth theedge of the Index, fhall 
there ſhew you inthe Index,the CMeridionall At: 
tina of the Farre required. 


L$ Secondly, 


-8- 


Pro, Secondly, to know at any day,at 
41. whathoure any of the ſtarres (in- 
ribed on the Fnftrument) ri- 
fethor ſetteth,with their time 
of continuance above the 
Horigon,& in what part 
of the bemiſpheare, they 
may be ſeene,with their 
eA:imuth,and Alti- 


tude at any houre. 


Cenſtr By the laſt dire&ion finde the bowrs of the fer 

a $ being in the Meridiew, then marke what houre 

9*55* theparallel of the declination of any Farre intere 

ſeRteththe Horizon or Kalender,{o have you the 

hoxre or time of the Farres riſing or ſetting, and 

the number of hewres, from that point ofthe Far? 

rifog inthe Horiz.ev, unto the Meridian being 

doubled, gives the countinuance of the Farres a- 
bove the Hoerizex,required. 

| Soif uponthe 6%. of February, it were de- 

£:aw. manded at what bore Oculus I. would aſcend, & 

how longit would contigug above the _—_—_ 
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79 
Fj the laſt pfopoſition, get the” bowre of the 
farres being in the CMHeridien, which is at 6. of 
the Clocke and 15. minuts at night, and marke 
theNamber of howres betweene the 'eridiay, 
and that point where the parallel of Ocu/m tv, 
meeteth with the Ka/ender, which is 7: bowres 24, 
minuts, this doubled makes F4. honres 48.m, 
and ſo long will Ocul#s &, be above the Horizon. 
But if from the ſaid 7, houres and 24. m, the 
faid 6,houres 15.m, be taken,there will reſt I. 
houre 9.m, and ſo much before 12. ofthe clocke 
a noone, deth Oewlas tv rife, that is 51m, after 
10,0f the Clocke;and ſo conſequently if the faid 
7. howresand 24.m, beadded unto the houre of 
the ZZarres being inthe CMeridian, viz. book. the 
Clocke and ry. m, as before,the faid' Furre will 
ſet at 39-m, paſt 1,inthe ans 
Laſtly, if at any howro bet weenethe riſing ofthe. 
fore, and the ſerting thereof, it be required ar 
what Poſircon and Altitude the tarre is 10. It is 
thus done. | 
Accownt to the given howre, fromthe bowre of 
the farre r5/ing ſetting, or being inthe Meridian 
(in the parallel of the ſtares declination) andlay 
the Index thereto, ſo the edge of itin-the Limbe 
of the ſnſtrnment, ſhall ſhew the flarres Azimurb 
or Poſtwon,and where the parallel of the ſtarres 
Decliration croſſeth the edge of the Index, that 
ſhall be the fares Altitude,at that bowre. 


Soif on the ſaid 6th. of February, at 11. of the E* aw. 


(locke at night, it were required in what Poſits- 


— 4 


Conffru- 
2 Alo.56: 
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#n, or Azimuth Oculus 5, was in,and alſo how 
high above the Horizen: I make,or ſuppoſe the 
howreof 12.tobe the aforeſaid 6. of the Clocke 
and I5.m, (for at that howre as before Oculus Ss 
wasin the Aridien) and from thence inthe ftars 
parallel of Dec/znation, I account untill I come 
unto 11. ofthe Clecke, viz. that 1s 4. howres, and 
45-m,from 1 3,and lay the Index thereto, ſo the 
edge of the [»dex in the Limbe,pointeth out 4-gr: 
24-m, and ſo farre Ocnlus ts, is diſtant from the 
Weſt at 11.0f the Cleckeat night,and the parallel 
of the Zarres Declination meeteth with the Index 
in 24.gr,ncere, which is the ſtarres Altitude, at 


4 


that howre required. 
Pro. T birdly,to find in any night of the 
yearejin what part of the Horizon 
any of the [larres onthe inſtru- 
ment riſeth or ſetteth, and 
at what houre,and Alu- 
tude a ſtarrewill be 


dueEaſt,or Veſt. 


(onftran. Forthe feſt, Marke where the. parallel of the 
lon. 57 ftarres dechnation crofieth the Horizon, or Katen- 

der, Lay the edge of the /ndex hereto, 1o ju 
numocr 


_ Hil 
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-pumber of degrees between the edge of the 7u- 

dex,and-the point of Eaft or Weft; upon the /imbe 

of the Inſtrument; ſheweth the diftance of the 
ftarrer riſing from the Ex or Weſt, | 

So if it were required: in what part of the Zo. Examy, 

rizen Oculns S& riſeth, marke where the parallel 

of the ſtars Declination croſleth the Horizov, and 

lay the edge of the Index thereto,ſo it cutteth the 
Limbe of the Inſirument from the Eaſt neere 26; 
gr.and ſo farre Oculus © riſcth from the &«f7 
towards the I orth. 

| For the ſecond 16 finde the time of a Ftarres coming 
ti Eaft,orweſt. 

By the 46. Pro.confider at what houre the Far Con/iru: 
isin the Meridian,then lay the edge of the Index i955» 
to the point of Eft and ef, and account in the 
parallel of the ſtars Detlination the number of 
honres betweene the edge of the Index, and the 
bewre of 12.which being taken ſrom the howre of 
the Zars being inthe e eridian, gives the houre 
of the fars coming EaF?,but added unto the bowre 
of the fars being m the Meridian, ſhewes the 
bore of the ſtars being WeFt. 

So if it were demaunded at what beware, upon £xam. 
the 6, of Febrwary,Cor N,would be due Eaſt or 
weſt, and what Altitade the ſtarre ſhould then 
have. Firſt, lay the edge of the Index, to the 
point of Eaft and Weft.& whereſoever the parallel 
te | ofthe ſtarres declinetzon croflceth the edge of the 
». | Tadex that ſhall be the ftarres 4{/tirmde,viz.neere 
he | 15-gr 45.m, then account the nuinber of hoare: 
& M in 


7 mu 5D oe» »* 


Pro. 
43+ 


i the parallel ofthe ſtarres Declina tio betwee 


\the edge of the / »dex,and rhe boure of 12:which 


is necre 5-howres and 1 2-11,which taken fromthe 
houve of the ſtarres being inthe Aeridias,)which 


' by the 40®.Pro.was at 11.0f the clocke &48.m,at 


night)reſts 6.hoxres,and $6. m: but if the ſaid 5. 
houres and 12.m,be added unto the ſaid 1 1. howres 
and 4.8. m, it makes 17.hewres, from which 1 2. 
being taken leaves 5 , howres, So upon the 6®, of 
February, Cor SL ſhall be due Zeft, at 36.m,paſt 
6,at night,and due Weſt, at 5;-of the Clocke in 
the Morning,and the Stars A/ltitwde,being either 
Eaſt or We#t, 1s necre 17-gr.45.M, as was 1+ 
guired. 


Fourthly, upon the fight or appea- 
rance of any of the aforeſaid ſtars, 
tofinde the Azimuth there- 


of, and the boure of 
the night. 


By the 401%. Pro. for theday given finde the 


Conſt! # howre of the Farres coming to the CMeryid. +. 
#0.59. then by the 27. Pro. take the Harres hee! 


account that height inthe /»dex, ther © 
Index untill the degree of the ſtare; 

the Index, meete with the pa: al'-! ; 
Dectmation, {y the edge of thr 


—  m© — a. *0. << 
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ſherveth the ftarres eLarmnrh, and the Meridia 
cthatmetreth with the degree of the Altitude, in 
the index ſhall ſhew you the howre that the tarrs 

- wahtsto be inthe CHeridjan,or is peſt the Meri. 
dar, which added,or fubtrafted from the houre 
ofthe farres being in the Meridian, gives the 
bexro of the night required. 

So if the day were: the 26th, of Iuly, and if fam. 
Aquila, ſhould be ebſerved tebe on the Weſt of 
the Merid5ar,29.gr.20.m,high above the Hori- 
xz0#n,this I ſceke out upon the Index, and move 
the Index toand frountill the ſaid, 29.gr.20.m, 

 mecte with the parallel of Declination,of Aquila, 
ſothe edge ofthe /»dex,in the Limbe doth peine 
out the farrer eAzimuth from the South, viz.63. 
gr.12.m,and the Aeridianthat meeteth with the 
aforeſaid degree of Alzzrade, is the time of 
the Farres diftance from the CMeridiaen, vize 
acere 3+. houresand 28.m, this added unto the 
howure of Aquilas being in the Meridian, which 
by the 40h. Pre.wasat 10.of the Clocke & 32, 
m, at night,makes I 4. houres,or 2 ofthe Clocke, 
in the Aorning, ſo if Lquila were Obſerved the 
26th,of 1aly, tobe 29-gr.20.m, bighto the Feſt 
ofthe Meridian, then the Poſitioner Azimuth of 
that farre from the Meridian,was 63-gro1 2m, 
and the bexre at that inſtant, was at 2+ of the 
Clocke inthe Morning, 


M 2 Thus 


| ge 
Thu teuching the reſolution ofthe aforefaid 


44-45-46.28d 47:". Pro, of the aforeſaid Index 
or T able, which did belong te Aſtrenomient ob. 
ſeruations, the laft uſes naw follow, viz.4$-49. 
$0.9-13«14-and 15h, uſesof the [ndex or Tabl, 
which arc onely proper to Gromerricall Praflicer, 


VIZ, 


to ſhery 


[ i. How to meaſure the D wamtitic of 
an Angle,or to tak the dift ance of two 
Starres, | 


| 2. How to meaſure diſtances and breathes. 


| 3- How totake the Circuit of 4 figure, of 
the ſurneigh of a Place: Eads 


4+ T be ine/4nation of 4 Plaine, or to Place 
' 4 Plain Horizontall, io 


5g. Whether an Altitude be in the Point of 
hibr ation, or above, or below the I: well 
of the eye,and how mach. 


6. How much the hight of aw» Altitude is 
above the eye, whichis acceſſable, or. in 
acceſſable. _ FY 


| 7. How to meaſure any Part of a 


eAltituds which ts net approachable. 


How 


IM a... o-. atbree ee. a- 5 ad: 


8 ©. 


Fiſh, bow to obſerue or finde the 7s. 


meaſure of an eAnglegor take 44- 
"the diſtance of two ſlarres 
| bythe Inſlrument. 


Let the Iframerr be placed upon ſome Ref, [enfire: 


Hlionbo. 


which maybe {o accommodated that the /nfru- 
went, may be cleyated, deprefled, or be placed 
Horizontal/; a8 occaſion requires, then ereathe 
ſights of the Index,8 place the edge ofthe Index 
ppon the houre line of 12. the /ndex ſo placed 
looke through the ſighrs thereof 2nd moving 


the Inftrument upon his Ref toand fro, untill you 
| ſee themarkeor Srerre, that makes the Angle or 


diſtance required. Then ſcrew faſt the Infr#- 
went to the ſocket, and move about the Index, 
untill through the Sgbrs thereof you ſee the other 
marke or ffar,{p the number of degrees betweene 
the edge of the [rdexaand the howre of 12. in the 
Limbe of the Inſtrument ſhall be the meaſure of 
5 Angle,or difiance of the two Stars ſought for. 


Lee £and D be two markes or Starres gand let Exam: 


the Angle E 4 D, ordiſtance Z D, be required. 
The Infirument, A B 2, being placed upon his 
Ref G H 1[ X,obſerue ongof the markes er ftarres 
28D, through the fghrr(admir A B, )ſo the viſuall 
line ſhall be A BD, then having made faſt the 
PF 1 M3 Inſtrument 


# 2 BF ra | E_ - 
1-7 ; 


Infirument, move the Index A B, untill through 
the ſghts of it you ſee. the other marke or farre, 
E, which ſuppoſe to be in the viſuallline, 4 CE, 
ſo the Arke of the Limbe of the Iwfrument B C, 
ſhalibe the ditance/betweene the two Stars, ED; 
Corell4- or the meaſure of-the Ag E AD, required, 
rie. Now Infinit are the uſes of. knowing the 


Quantitie of Awg/es, -in the Copiens and vaſt 
Body of MatheraticallPraftices, therefore frem 
the multitude of Examples that mightbe raiſcd 
upon them, or extracted from them,lI will onely | 
inſtance for brevitie,upon theſe two plaine,and 
ordinary ones following. 


ns US, Ro oo WW oa _— Oo OE _ 1 O_ ks. 


q 


\ 


"Secondly, bow to meaſure diſtan- 
ces,and Breadths. 


aw « £1 _—_ he's 
2 4G» - % -+ ths = 
" - 
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Let OF LN, repreſent part of the Perimeter 
of a Fart ,and let it be required, that ſtanding at 
ſome convenient place without Marker ſhor, as 
admit ar T, the diſtance betweene the points of 
the Bulwarke viz.F& L,as alſo the meaſure of the 
face of either of the Buiwarks viz. F E,or M L, 
with the length of the Corraine D I, and all the 
diſtances from T, viz,7F,Y E, T M4, and TY L, 
were required. 

Or /appoſe O P 2 R,were 4 places, whole ſe. 
verall cjſtances the one from the other as from 
Oto P,then from P ro Y2,and from 2 toR,&a's 


Pro. 
45+ 


Exam, 


ſothe ſeveral diſtances from 7 viz.7O,YT P,Y.2 , 


and 7 KR, were demanded. The Conſtraftion and 


reſolution upon either of theſe is alike,therefore ,.,, Fry 
. we vill infiznce upon the latter, ftio.g x. 


Place the Inſtrument upon his Reſt,at T,and the 
edge of che /»d:x,upon the howre of 123.then loo- 
king through the fights of the Index, upon ſome 
marke taken at pleaſure in the field, which, admit 
to be S, then obſerve the *fir{t marke R, ſo have 
youthe Angle S 7 R,which ſuppoſe 5 2.gr. 30-m, 
| then looke to 2, ſo have youthe Angie STD, 
wh.ichlet be 63.gr-15-m, then looketo P, 1o 
| Þa ©. onthe Angle STP,admit tobe 74-gr-15 .m, 


and laſtly looke to O, ſo have you the Angle 
| STO, 


C 


X <a þ- ia. 
\ Fo 


s Y O, 123-gr.15.m:for theſe Angles aretakey 
With great facillitie, when once, the /»/ſf\rwmen; 
18 recificd as in the firſt direRionis ſpecified, for 
you neede not but move the Index,Circnlar from 
obie& to obicR, ſo the Arkes of the Limbe of 
the /nffrument as before, from the howre of 12, 


tinto the edge of the Jndex, ſhall ſhew the | 


meaſure of the ſeuerall Angles obſerved. 

Thus at 7, placeupa Marke,and in the viſuall 

line, 75, and meaſure a certaine diſtance art 
pleaſure,as admit to S,and ſuppoſe it were found 
re be goo. feote (or $0.yardes ) then placing 
the Inſtrument at S, upon his Reſt, and laying 
the edge of the /ndex to the howre of 12. | 
move the /»ſkrament about, untill through the 
fohts of the Index 1 may ſee the marke which 
was ſet up at my laſt Fatior, then make faſt the 
Inſtrument,and obſerve O, ſo have you the Angle 
T7 $O, which ſuppoſe ro be 26.gr.50.m, then 
looke to P, ſo have you the Angle 7 SP, which 
let be 55.gr.56.m,then looke to ,2 ,ſo have you 
the Angle 7 $ 2, which admit to be 60.gr. 15: 
m, laſtly obſerve K,ſo have you the Angle 7 SR, 
87.gr. In like maner may you obſerve the Angles 
at the Fort from the ſtations 7,and 5, formetly 
ſpecified all which obſervations may be placed 
downein Tables, as hereunder appeares, which 
may be calledthe Tables of obſeryed Angles. 


| 
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UMI 


PI , 
7 


e 


I | 


| 


Ang: G.M. Diſtances Ang? GM.  Diftances: | 
CRIT 8.52.30 $SR.1099. $5 FSTL:$5-45. SL. IO71, ; 

27r8.63.15 $Q.,963. 6 

FTS8.74.15 | SP.113z. 2 
10 78.123:50 | 90.1526. 1 


by 


—. 


r $0.26. 50. j 10.829. 2 
YSP.55.50.| TP-973. 2 
r$Q.60.15.| 19.937. Ol 
r $ K.87.00.)J TR-13384. LCTSL. 79. 30. TL. 1268, 


& + it VA; ea 


fg =Z - 
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STM-.68.15 SAM.1182, 

STE.389-10. | SE.1364, 

STF+ 104-00 1 SF.1459. 
> 


Rr 


YSE.49. 35.4 TE.1ogg, 
YSM.66.45.] TM.n169, 


YSF.39.1 | rF.971. 


wwe Yy_ 


Now touching the reſolution of the point, 
thereis a triple way of operation, viz. cither 
Ari.hmeticall, Inſtrumentall or Geometricall, cach of 
which being ſufficiently tacill, to ſuch which are 
verſed in the documents of CHMatbematicall 
Praflices, but the later becauſe it is more vulgar, 
and caſieſt tobe apprehended, I will inflance here 
upon : which isthat part of Geomerrie,common- 
ly called Protrat;on, athing ſo common that al- 
ttioſt every one that hath any ctitrance in Geome- 
trie,can performe it according to the ordinary 
way they are inſtructed in. But to facilitate that 
kind of praRice,T aduiſe ſuch asafteR this kinde 
of Practice to ufe the Proxrater, which I uſe, 
which is a plaine then ſer, having a ſmal hole ar 


the Center, whoſetwo legges from the Center arc 


made with a ſharpe cdge,bur ſo that they lic flac 
upon the Paper,& cach of them tobe dividedinta 
I09.0r 1000 diuifions with a Lnuadranall Arke 
or more diyided! and faſtned alſo at the end of 
one of the leggs,but fo that the- Zuadrentall, 
Ark: 


pO CTY 


« pPP—=IYy 
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a oe 


FF wu 


iy huvenlls 
| andtoflid ein at the other leg, ſo ſhall it be ac- 


"» T. TS ES 


_— y 
anedgetolie flat upottthe Paper, - 


ited and made a fit, & apt. /nſfrument to 
ande | Luantitee of Angles, in a P/et,or to pro» 
wat Angles, fortervice,as followeth, 


Soto {earch out the diftance of © P 2 Rithe Exam. 


one from the other,or all the diſtances from T as 
was required:by the helpe of the former Angles 


_ ef obfſeryations and Progratter, it may be done 


thus. 


 Upona faire leafe of Paper, draw an obſcure Conſtr 
lineas 7 S, and place the cage of one ofthe leggs #10. 63» 


of the Protracter thereto,and ſet a'pinne in the 


\. Center to hold that leg faſt, which ſuppoſe at 
" 7,then in the edge of, P rotraRter from the Center 


the account,960.& make a point upon the Paper, 
unto which write S,then account. 52-8r. 30.m,in 
the 2 nadrantet Arke (which is the Angle KYS; 
ſpecified in the afercſaid Table of Angles) and 
move the cdgeofthe otherleg of the Prorrafter 
unto it,and by that edge draw the line Y R, then 
account 63.gr.15.m, in the faid Lnadrantall 
eArke,and move the former legge, unto it,aud 
draw the line 7 2, In like manner may you ac- 
count the reſt of the Angles out of the ?foreſaid 
Table ofe Angles in the former Quaadrentall Arks, 
and ſo draw the other lines X P,and 7 O, Laſtly, 
lay the Center of the Frotrefer upon S, and the 
edge of one of the leggy thereof upon the line 
ST, then in the Quadrantall Arke account 26.gr. 


50,m,which is the Angle TS O,as is before {pe- 
N 2 cihed 


/ 


. 
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cified in the Table of Angles, and lay the edge of 
the other legge of the Pretraffor unto it, and | « 
draw theline S O. Now marke whether the line | * 
SO, meets with the line 7 ©,,which will be at O, 
ſo $0, ſhall be one of the diſtances required, and 
tall be meaſured or ou in the edge of the Pre- 
tralter,to be 1526,1 foot. In like manner account 
55-£c-50.-M,in the OuadrartalleArke, which is 
the Angle 7FP, and move the edge of the Pre- 
tratter to it,and draw theline SP,and alſo marke 
where theedge of the PretrafFor meets with the 
line 72,which will be at F,ſo P FS, ſhall be ano- 
ther diſtance, and alſo meaſured in the edge 
of the Protraftor as before, viz. 1132. foote. 
In like maner may you Pretra#t the other Angles, 
82d 


UMI 


4 £; 93 
and ſs allo draw the reſt of the lines, $9, 
and £R, then laying the Center of che Prog 
trafter upon 7,and one of the edges being mov: 
to any line, would inſtantly ſhew you the 
meaſure of that line which is the diftance re- 
quired viz. 0,8292.T7 P,9732. T 2.927.0, 
and 7 R,I 384. foote and theſe meaſures with the 
reſt are | qe oppofite to each Angle, in the 
aforeſaid ſpecified 7 able of Angles: now if you 
- place theCenter of the ProtraBtor upon O, and 
more one of the leggs to P,1ſo have you the 
bredth O P,inthe edge of the Protrafter, and fo 
of others: Thus for the firſt example upon thr 
uſe of Angles in Bredth and Diſtances,the ſecond 
followeth: - - | 


T hirdly,how to take the ( ircunte ,, 
of a figure,or the ſuruetgh of 46. 


a Place. 


Let ABCD, beaplaineto be raiſed as Fertifiers £,m. 
hay it,or a field ro beploted ag ſayveyers account 
it, or a Figare whoſcPerimeter is required,as Geo- 
etrit3as treateof it. The 2aineToble,may be held arorario. 
beſtfor this ſervice,as ſuch would have it, whoſe | 
learning is altogether verſed therein.But any He- 
Srnment ſhall be able to doc this Service,that can 
but accuratly take or meaſuse any Angle, ( = 
that 


94: * "5 Wo 
that we reje& that,but make uſe of this forthe 
preſent ) and therefore in this ation, it were no 
loffe offcime to make a preambulation about the 
field,to view the ſeverall windings and tarnings 
thereof, and what Angler with greateſt Conve- 
niency,and expedition are to be 'obſerved, and 
what might be omitted, and at the A»gies of con- 
ſequence there to ſet up ſome marke, and upon 
thoſe eLegles to fabricate the whole worke : 
for hereeſpecially is to be noted, that the more 
Avgletthatarc obicrued in any praiſe, by way 
of Circumſcribing a Field, or Campaigne, the 
greater, and more evident ſhall the error bein ? 
the Concluſion. | 


— 
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© 80 in the Fignre AB(D, there is cleyeti 
eAnglecand as many ſides, now ifat every Angle; 
ati obſervation ſhould be made, it would be more. 
{ubie@ ro error ( as before) thenif lefle Angles 
were obſerved,therfore in thisDiagramme fewer 
—_— obſervation may be fully ſurhcient to 
raiſe that Plaine, Take the Plot of the Field, or 
' givethe Perimeter of that Figwre, Therefore ſup- 
poſe the noted »Lngies of Conſequence to be, 
A, B, C, D, 2, the worke may be then 
thus» 

Place the Inſtrument, upon his reft at e, and 
F obſcrue the Angle 2 4B which ſuppole 3 2.gr.10 
+ m,thcn meaſure Q 4, with a Decimal Chainc(or 
4 foch like, ) which ſuppoſe to beg,Chaines,note 
F thisin a peece of paper, then take the /»ſfrwment 
up,and meaſure the line, eB, but firſt onely 
AE ,wbich ſuppoſe to be 11. Chaines and 60 
Linkes,which is written down thus, 11.60. Then 
meaſure the diſtance from Eto the Angle F, 
which admitto be 2. 20,Laſtly, go one with the 
meaſure 4A B,which ſuppoſe te be 15- 00, the 
Angle of obſcruation, and meaſures thus taken 
may be noted downe one againſt another, asin 
the Table following, then place the Inffrument 
mpon his reſt at B,and obſcruethe Angle: 4BC, 
W hich note downealſo and meaſure the diſtance, 
B G,and G H,and then going on with G BoG 7, 
and marke and meaſure B 7,and then meaſure alſo 
{K,and ſo gee on with B (', which weaſ#wres are 
all placed down as appeares inthe Table of _— 

an 


Exami 


{ onflras 
ion; . 


and meafures following ; Inlike matier performs Wg. 
the reft of the worke untill you come to 2, and N* 
foallthe Angles and meaſwes willbe according tg 

the Table here under ſpecificd. 


The Table | The Table df” 
of Awoles. mnraſureh = 


G.M. $- OOs 


32-19. 18+ 60. 
2-20, 
5.00, 


——— 
3 


9, ® 


2 


 w——— bo 
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r.00 
20 
2.00. 
16. 40. _ 
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0. 
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6. 90. 


79 +3 Os I, 39. 
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FHaving theſe obſerygions and meaſures, they 
may be Prorrafed thus : upon a faire heete or 
te of Paper, draw an obſcureline as A B, and 
place the edge of the Protrafter thereto, then 
ping the edge of the ProtraRer faſt upon the 
line 4 2, open the other edge to an Angle cquall 
toB AZ,viz.32.gr.10. m,thenplacethe pine in 
the Conter,& make a mar ke at A,and accountin 


| theedge of the ProtraFer the meaſurcsof thelines 


AD, AE;AB,cut of the Table of meaſures, and 
make markes witha pin,or.ſuch like at the terms 


therof. viz,at 2F,& B,then open the Protratter, 


| ata right Angle,& place the Center upon E & ove 
| theedges of ituponthe line AE,fothe meaſare of 


of the lin*,& F,may be accountedintheedge of 
the Pretrafer:then draw apparently AF, & FBg 


Conſt: w 
#t0.6 4 « 


Pro. 
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"1.20 


ſo baye you Protrafteda part of the figwre,thenlay 
the Center of the Protratter upon B, and one of 
the edges upenthe line B A,and open the other 
edge unto 80-gr.I0-m, according to the Angle 
A8C, thenin that edge out of the former Table 
account from the Center B, 6.00 and make a 
point at the termetherof, which admit at G,then 
account 9.20.10d at the end of it make another 
point, which admit 7, laſtly, in the edge of the 
Protrattey account 16.40. and at the end of it 
thake a poin:,which ſuppoſe C, and according to 
the form:r direftons Protratt alſo out of the 
Table of m:aſures, the meaſure for G H, and/ K, 
then laſtly draw apparntly, B H, H K,aad K (*: 
Tn like maner may you Fretrat? the reſt of the 
Angles,and meatures out of the aforclaid Table of 
Meaſures and Angles, and fo the.whole Plaing 
A BC D,ſhal be raiſed, or the ſaid field P/orred,or 
the Perimeter of the figure given,as was required, 

But it had beene fully ſuhcient ( by belpe of 
this Protrafor ) to have plotted the aforcſaid 
Plains, by knowing the former Meaſures, and 
ewo Angiesof obſeruation only, 


Fourthly, how to finde the Fncli- 


nation of a Plaine, or to Elevate | 
a Plaine untoan Angle aſ(gned, : 
and to Placea Plaine Horizon- | 


onſtra- tall, T 
For the firf?,Setthe Eaff and We, edge of the | 


In Sy ms A ea» => mW, = 
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Jn#rament unto the Plaine, then if the edge of 


the Index in the Limbe of the /niirument, cur 
the point ef Eaſt or Wet, the Plaine is vertical, 
and doth rot Incline, buc if the Index fall from the 
points, looke how many degrees it is from the 
points of EaFt or Wet in the Limbe of the Infiru- 
wer ſo much is that Jnc/4vation of the Plaine. 

For the Second to Elevate 4 Flaine, toan Angla 
aſſigned. 

Thais enely the ſame with the former,but 
may be apply<d to ſeveral! uſes, as to tric the 
mount,or to mount a Perce of Ordinance at any 
Ranaon : or to place Burning glaſſes ( or others ) 
at ſeverall Angles, to reccivecach others Reflex- 
on, ad that the point of concurſe,or inflammarion 
in ſuch O/afſes may bein the Radir or beame of 
the Saxc,or that the point of inflamatien, the re 
preſentative mage, or the extenſive El/umin- 
ation may be protected to a point aſſigned. 


For the Third, to reflific a Plaine Horizontall. Confiru- 
Placethe N prth and South edge ofthe Injtru. £10.66. 


ment, unto the under face of the Plame, andthen 
marke if theedge of the /ndex,cut the points of 
Eaſt or Weſt in the Limbe of the Inftrumers, for 


8 then the Plaine is Horizontall, burif it ſwaruc 


4 
* 
" 


from that point, then it is not Herizotal,but the 
Plains is toberaiſed,or depreſſcd,untill by ſeverall 
tryalls in ſundry parts of che P/asne, you {ce the 
edge of the /»dex fall upon the points of Eaſt or 
Weft for then ſhallit be truly Horszontall:Other- 
wife you may reifie the P/aine Hoizonall,by 
operating uponthe upper face of it, if you ſet a 

O 2 Cube 


Pro. 
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Cube upon the plaine, and then placing the Eaff 
and weft cdge of the Inftrument unto the fide of 
the Cube, for thenthe obſeruation will be as the 
former,and therefore, accommodated & conclu- 


ded accordingly. 


Fiftly, to finde whether an Alti- 


tude be in the Point of libration, 


or above,or below the levell of 


the eye,andhow much. 


Declines Tt C Band XN, bethree ſeverall obieQts, and 


let their ſeverall ſituations be required. 


$509. | 
Firſt, let the Þoftrament hang upon a reſt per-+ 
"na pendicular, and let it be held ſtedfaſt that the 


Index may be verticall, and play cafily by the (de 


of the InſErument,then looking througb the fights | 


of it, lift the /»#irwmernt up and downe, untill you 


. ſee your marke,which ſuppole fi1ſt C, and admit | 
the Index ſhould cut 5. in the line of badowes, | 


which ſheweth that C,is higher then the eye by 
the 5th. part of the diſtince of the baſſis of the 
obicR,from the eye, ſuppoſed at A. 

_ Secendh, if through the gbre of the Inflrument 
you ſee the ſecond obiet,B and the /ndex talling 
upon no part inthe line of Gadowes, then it ſhew- 
eth thac che point B,is levell withthe eye, for if 
inany obſervation the I»dex fall betweene the 


beginning of the line of ſhadowrs,(which is neere. | 
the begining of December ) and the Geght next | 
the | 
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the eye, icargueth thar the obie& is higher then 
the cye, but if the /»dex fall beyond the beginning 


of the line of ſhadowes, then the obie& is lower 
then the cye. 

Thiraly,it you obſerve the obieR X, ( the 
eye beingar 4,)then if in obſerving the Marke 
FZ,chrough the fghrs of the [n#irument, the Index 
ſhalli fall beyond the beginning of the line of 
ſhadowes, that is frem the Kalender number 
the degrees, in the L1»wbe from the edge of the 
Index anto that point,and account the ſame back- 
ward from the point in the Limbe chat is oppoſit 
tothe beginning of the line of fadowes, ard lay 
the edge of the /»drx unto it, then ſuppoſe the 
Index, inthe line of hadowes interſet $8. which 
ſheweth that the point X is lower then the levell 
of the eye,by the eight part of the diſtance from 


| you to the marke. Now if the diſtance ſhouid be 


100. foote,then the point X, ſhall be below the 
Horsz0ntall line, or line of levecll A B, 12. foote 
and4 which isthej part of 1 00.the diſtance be- 
fore ſpecified. 


Sixtly, how to finde the height of Pro. 


an Altitude above the levell o 
of the cye,either eAcceſsible, 


or macceſſub le. 


Let, B C bean Alttwdeand theeye at, A di- Declar 


ſtant from thts 8a/i; of B, 1009. foote. 
O 3 li 
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If throngh the fighrs of the Infirwment the 
T ſummer of the Altitnde B C,viz.C, be ſecne,and 
the /ndex falling upen g , in the line of Þadowes, 
Conſtrus ix argueth the Altitude Þ C, to be the 5 i, 
090.69. part of the diſtance, viz.of A.B.which is 20.foot. 
Orlet the Altitudeof G,be ſought our, whoſe Baſis 
cannot be ſcene Admit, the firſt ftation be made 
at-A and ſeing the ſummer of the A/tirade G, the 
Index ſhould cut 3 inthe line of Gadewes,itArgu- 
eth that the diſtance to the Baſes of the Alritnat, 
istriple tothe Altitude,then if I ſhould go neerer 
tothe Altitadeviz. at D, and ſhould obſcrue the 
ſummer or top of the 4/titud? G, and that the 
Index (bould fall upon 1. in the line of hadower, 
then it ſheweth thar the diſtance from D, to 
the Baſw of the Altirnde is cquall to the Al- 
titude, Now ſuppoſe thar betweene D and 
A were $80. foote it ſhould ſeeme that the 
Altitude obſerued ſhould be 40. foote,for if at 
D. the diſtance to the Altitude be equall ro the 
Altitude,& the diftance from A,to the Altitade, 
be Triple to the e-F/ritudegthen the diſtance from 
D to the Altitude is the 7 of the diſtance AR,& fo 
AD, ſhall be double to DV R,therefore halfe the di- 
ſtance AD,yviz.40-:foot isthe eA/tituge required. 


I * Seventhly, to meaſure any part 
of an «Altitude which is 
not approachable. 


Let G H,apart of an Altzzde be required to 
be meaſured. Firſt 
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Fir, ſearch out the height G R,as before 40. 
odte then admit Gendingnr 7 and looking £0 _ a 
Hyhrough the Gghts, the Index ſhould cut 4, ©" 
b, } which ſherwes the diſtance from A, to be Dua- 
t. | drupleto the Altitade of H R, andif comming 
fr | neerer the Altitude 8o.foote,viz.at D, I ſhou ld 
le | obſerve Hagaine,through the fphrs of the [nftru- 
xe | ment,andfinde the /ndexto cut 1, ands, 1n the 
1» | line ot the ſhadewes, then the diſtance from D, to 
:, | thee Alizrnge H R,viz.D R, ſhould containe the 
r | Aliiinae H Ronce,and 8 third part of the Alts- 
ie | 1#degnow ſeeing that D R, is 1: and, therefore 
e | HR,ſhall be 1,but the obſervation at 4 ſhewed 
7, | the diſtance from A, tothe eAltitude H R,to be 
o | 2nadruple,and ſeeing that D Ris 1,and 1 part 
/. | of 3 therefore A 7, muſt be 2, and 2-parts of g, 
4 | which makes A &,the whole diſtance to be 4, or 
e | Quadrzpteto HR butif A B, 2, and 2 parts be 
re | 8o.foote then D R,being 1,and 1,part ſball be 40 
+ | foote,andif D R,1, and;,beqo.toote,then HR, 
(which was: ſhould be but 30. foote,& ſocon- 
a | fequently HF R,)taken from GR, there ſhall re- 
) | maine GH, 10.toote,the meaſure of the part of 
the Altitude required. Inlike manner might we 
applie the / »ſtr ument torhe meaſuring of Bredths 
and diſtances : but that which is delivered may 
} | ferue for the preſent,and as fully ſufficient for the 
Ingenious. 


Concluſion, 
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; | Concluſion. OG 
' | miglit have Annexed unto this Traftat the demonſtra. 
tion of this Proiefion,which wiyhe have ſatisfied thoſe 
which are morc learned, but to ſhew them ut would be F - 
impertinent;ſecing the thing lies ſo obuious:for others, it . 
yvould not be relpetted or regarded,(ceing the making,and 1 
ra&icall ale of the 1n/Frument,principally & Torallythey 
ooke aftergwhich I have plentifally delivered. Now by 
way of Ca:mpariſon itis ſud in the deſcription of Maſter 
Gunters Quadrant, that if a Quadrant were mad: ( as he 
there relateth ) unto a foote ſemidiameter, it ſhould they / 
the 47imuth unto a degree, & the houre unto a minute.Ie JF. 
is moſtprobable thar if this Horlyontal Quadrant have the Þ | 
ſame ſemidiameter it ſhal thew the boure uato half a ininu:, 
and the 43immuthuntoz m. Andifinrhis T'raffat I have Y} | 
| beenetoo obſcure ( which I have avoyded as much aspoſ- &. | 
fible I could, )I intreat the Reader toexcule me. I conteſi 
I might more Methodically have digeſted it, andmore a- 
boundantly Amplified it, howſoever the affectionate 1 
—_— my ſelfe will not ſpurne at that which I have de- 
iveredzas for the Malevolent I way not: my fevy houres 
would not permit me to' make a has premeditarion of 
fo great a facilitie. But if any one deſire to ſay more upon 
this Horizoutgll Quadrant,then Þ have'done: I have made 
way for him, and vnyailed the ſubject, ro helpe his 
ight, Ie —_ 


From my houſe in Chancery - 
Lane,lanuary, Anno. 163L, 
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